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Remark  I.  tfhe  Structure  of  the  Bones. 

H  E  Bones,  fays  Gagliardi ,  befiJes  their 
Solidity,  haveafpongy  and  reticular  Sub¬ 
ftance  j  there  is,  as  vve  fhall  hereafter  ob- 
ferve,  a  Membrane  that  forms  Veficles 
in  the  Interfaces. 

•  The  hard  Subftance  is  compofed  of  feveral  La- 
mince  placed  in  order  the  one  on  the  other  •,  in  the 
longer  Bones  the  external  Lamina  is  removed  from 
the  others  at  the  Extremities  •,  that  which  follows 
is  in  like  manner  remov’d,  but  is  fhorter  than  the 
former :  this  alfo  happens  to  the  reft :  The  Heads 
of  Bones  when  they  are  longitudinally,ff  ivided,  re¬ 
ferable  a  Racket ;  hence  we  fee  what  decaftohs' the 
Bulk  of  offeous  Extremities.  * 

The  lpongy  Subftance  is  nothing  but  a  Texture 
of  many  offeous  Lamince ,  which  by  crofting  one 
another  form  fmall  Cellules  thefe  Lamina  of  the 
hard  Subftance  by  their  Difperfion  produce  this 
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*-  The  Structure  of  the  Bones. 

ipongy  Subftance  :  This  is  the  Realbn  why  we  ob- 
lerve  it  in  the  Heads  of  Bones. 

The  reticular  Subftance  or  Network  is  a  Com¬ 
petition  of  fmall  Filaments  crofting  one  another ; 
thefe  fmall  Threads  arife  from  the  fpongy  Sub¬ 
ftance  in  which  they  are  mix’d,  and  are  found  in 
the  Cavities  of  Bones  for  the  Prefervation  of  the 
Marrow.  }  .  V  ^  '  I  g 

The  Interftices  between  the  fmall  Filaments  of 
the  Network  are  lined  with  a  Membrane  that  forms 
there  the  Veficles:  it  is  in  thefe  Veficles,  which  re- 
femble  a  Bunch  of  Grapes,  that  the  Blood-Vefiels 
filtrate  an  oily  Subftance  call’d  Marrow. 

In  the  round  and  long  Bones  there  are  thefe  three 
Sorts  of  Subftances,  of  which  we  have  already 
treated;  but  in  the  flat  Bones  we  only  find  the 
hafd  and  fpongy  Sul  Vince,  which  in  Bones  of  the 
Head  is  call’d  Diplce. 

There  is  not  fuch  a  great  Difference  between 
the  hard  and  fpongy  Subftance  as  immediately  ap¬ 
pears  ;  for  if  we  calcine  the  Bones,  it  appears  that 
their  moft  folid  Part  is  nothing  but  a  Heap  of 
fmall  Cellules ;  a  harden’d  Matter  fills  thofe  Cel¬ 
lules,  and  a  foft  Subftance  flows  in  the  fpongy 
Texture.  The  Oii  which  is  contained  in  the  In¬ 
terftices  of  the  Rets  or  Network,  is  alfo  divided 
in  the  Cellules  of  the  fpongy  Subftance. 

The  Teeth  are  a  Species  of  Bones ;  Malpighi 
has  clearly  difeovered  the  Strufture  of  thofe  in 
Oxen  ;  but  as  for  thofe  in  Men  we  have  no  Ob- 
fervations  that  give  us  any  great  Infight :  there  is 
a  whitilh  Subftance  on  the  outfide,  it  is  foft  in  a 
Foetus,  but  in  time  it  hardens  like  Stone  ;  it  is 
compofed  of  perpendicular  Filaments  that  appear 
on  the  Surface  of  the  internal  Subftance  :  it  is  no¬ 
thing  but  fmall  Veffels  wherein  is  depofited  the  , 
chalky  Matter:  Thefe  Veficles,  when  grown  hard, 

reach  the  internal  Subftance,.-  which  appears  to  be 
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a  Congeries  of  Cellules,  in  which  the  Blood  that 
comes  from  the  Root  of  the  Tooth  circulates. 
Hence  it  is  evident  that  the  Teeth  mu  ft  appear 
black,  when  the  white  Subftance  is  removed. 
This  Subftance  may  be  deftroy’d,  either  by  ex¬ 
ternal  Caufes,  or  when  the  Blood  ceafing  to  circu¬ 
late,  is  corrupted,  and  corrodes  the  Enamel.  That 
Part  which  forms  the  Root  of  the  Tooth  is  truly 
dfleous,  according  to  the  Obfervation  of  Clopton 
Havers:  it  is  compofed  of  bony  Lamina ,  as  the 
other  Bones :  It  was  neceffary  for  Maftication 
that  the  Enamel  fhould  be  compofed  of  a  Sub¬ 
ftance  harder  than  the  reft. 

The  Teeth  have  a  Membrane  that  covers  their 
Root  j  it  rifes  from  the  Membrane  covering  the 
Gums  and  lining  the  Mouth.  There  fometimes 
appears  at  the  Root  or  the  Teeth  a  flefhy  Pare 
like  the  Gurns,  in  order  that  the  Teeth  may  fet 
the  ftronger.  As  for  the  Periofieum  that  invefts 
the  Os  Maxillare  or  Jaw-Bone,  it  is  bent  into  the 
Sockets ;  on  one  Side  it  touches  the  Bone,  on  the 
other  the  flefhy  Part  that  covers  the  Teeth:  when 
this  flefhy  Part  is  wanting,  it  is  join’d  to  the  Mem¬ 
brane  that  covers  the  Roots,  in  fuch  a  manner,' 
that  their  Subftance  is  blended  together. 

,  We  fliall  fee  in  Neurology,  that  there  are  final! 
Ramifications  of  Nerves  that  enter  the  Maxillary 
Bones,  fending  fmall  Filaments  to  the  Teeth  ;; 
every  Tooth  receives  a  Filament :  The  Hole  thro’ 
which  they  enter  is  fometimes  vifible  without  the 
Help  of  a  Microfcope :  their  Situation  varies  often, 
fometimes  it  is  found  at  the  Top,  fometimes  at 
the  Sides.  Hence  we  conclude,  by  what  we  have 
already  obferved,  That,  firft,  the  Teeth  can  af¬ 
ford  Pain :  Secondly,  if  we  prefs  the  Gums,  it 
may  be  extended  to  the  Nerve  of  the  Tooth,  he- 
caufe  their  Membrane  furrounds  the  Root.  By 
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this  we  may  explain  the  fetting  the  Teeth  on  Edge. 
Let  us  now  return  to  the  Bones. 

There  are  in  the  Bones  longitudinal  and  tranf- 
verfal  Pores  vifible  by  Microfcopes  •,  thefe  Pores, 
according  to  Clopton  Havers’s  Opinion,  admit  of 
no  Paffiige  to  the  Veflels  $  but  the  tranfverfal  he 
thinks  contain  the  Marrow ;  from  them  it  glides 
into  the  longitudinal. 

The  fanguinary  Veflels  enter  the  Subftance  of 
the  Bones  in  order  to  nourilh  them:  we  may  ob- 
ferve  certain  Ramifications  in  their  hardeft  Parts, 
they  glide  between  the  offeous  Lamina:  The  Veins 
do  not  accompany  the  Arteries  as  they  do  in  the 
other  Parts  of  the  Body,  they  carry  back  the 
Blood  by  fome  other  Means :  Thefe  Veflels  ferve 
for  the  Nutrition  of  the  Bones. 

The  Bones  are  only  nourifhed  by  a  chalky  Juice 
that  thefe  Arteries  depofite  in  the  Cellules,  which 
are  between  the  offeous  Lamina:  This  Juice,  con¬ 
tinually  prefled  by  the  Arteries,  firft  extends  the 
offeous  Fibres,  and  confequently  lengthens  the 
Bones,  and  makes  them  thicker.  Secondly,  by 
the  P reffu re  of  the  Fibres  and  Puliation  of  the  Ar¬ 
teries,  the  liquid  Part  of  the  chalky  Juice  is  difli- 
pated,  and  the  remaining  Part  hardens. 

The  Bones  therefore  ought  to  harden  •,  if  that 
Subftance  were  to  diffolve,  and  the  Blood  were  to 
inflate  the  Veflels,  fo  as  to  be  diffufed  throughout 
the  Cellules,  the  Bones  would  appear  reddilh  and 
in  a  manner  fiefhy. 

In  the  Cavity  of  long  Bones  we  find  an  oily 
Subftance  that  fills  it ;  it  is  filtrated  in  the  Veflels 
that  penetrate  the  Bone,  and  are  ramified  in  the 
Vehicles  form’d  by  the  Membrane  that  is  infinuated 
in  the  Rete  or  Network :  It  is  in  thefe  Veficles  that 
have  a  Communication  with  one  another  the  oily 
Subftance  forming  the  Marrow  is  depofited. 
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The  Marrow  is  furrounded  by  a  Membrane 
that  ferves  for  a  Periojleum  to  the  internal  Bones 
it  is  very  thin,  and  is  form’d  by  the  Coats  of  the 
Arteries.  Clopton  Havers  aflerts  that  it  appears 
red  as  Blood  in  certain  Places.  This  does  not  pro¬ 
ceed  (fays  the  fame  Author)  from  its  proper  fan- 
guinary  Veflels,  but  from  Veins  that  creep  along 
the  Surface  of  the  Marrow  :  This  Membrane  ad¬ 
heres  to  the  Bones,  firft  by  fmall  Veflels,  fecondly 
by  fmall  Extenfions  it  fends  forth  in  the  oflfeous 
Pores:  Hence  v/e  fee  that  the  marrowy  Juice  can 
flow  in  the  Subftance  of  the  Bones.  We  ought 
not  therefore  to  be  furpriz’d  to  fee  that  the  oily 
Subftance  tranfudes  thro’  the  Bones  feparated  from 
dead  Subjects.  Clopton  Havers  obferved  fmall  Ducts 
that  carried  the  oil  into  the  Jointures.  We  have 
no  certain  Ufe  for  the  Marrow. 

The  external  Surface  of  the  Bones  is  inverted 
by  a  Membrane  call’d  Periojleum  ;  the  Fibres 
which  compofe  it  are  not  twilled  one  within  an¬ 
other,  but  are  placed  one  upon  the  other.  This 
Membrane  is  fmooth  externally,  rough  internally, 
and  adheres  to  the  Bones  by  fanguinary  Veflels 
and  Filaments:  Thefe  Filaments  are  perhaps  ner¬ 
vous,  and  are  the  Caufe  of  Senfation  in  the  Bones, 
as  Diemerbroek  obferved.  However,  the  Periojleum 
has  a  vaft  Senfation  as  weii  as  the  Marrow-Mem¬ 
brane  that  lines  it.  Of  its  Ufes  we  will  fpeak 
hereafter. 

Remark  II.  Upon  the  Skin. 

THESE  are  the  Teguments  which  cover  the 
Body,  ol  which  the  Epidermis  is  the  firft,  i.  e. 
the  Upper-Skin  ;  it  is  form’d  by  the  Product  of 
the  Tegument  that  it  covers:  The  Cutis  has 
Wrinkles  accompanied  with  fecretory  and  excre¬ 
tory  Veflels  and  nervous  PapilH.  Thefe  three 
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Productions  dried  fall  upon  one  another  in  Scales: 
The  Fluid  that  is  exhaled  from  them  by  the 
Heat  hardens  thofe  Scales.  This  Opinion  is  con¬ 
formable  to  the  Difcoveries  made  by  the  Micro- 
fcope,  by  help  of  which  we  fee  upon  the  Body  a 
fcaly  Surface:  When  the  A&ion  of  Bodies  upon 
the  Scales  of  the  Epidermis  is  too  violent,  the  fofc 
Parts  that  unite  it  to  the  Cutis  will  be  feparated 
from  it :  When  thefe  Scales  are  feparated,  the 
W tinkles  and  excretory  Ducfts  of  the  Cutis  or  Skin 
will  be  more  extended,  and  form  another  Epider¬ 
mis:  II  we  feparate  this  new  Epidermis  from  the 
Cutis  there  will  be  form’d  a  third  •,  and  hence  the 
Origin  of  Caloiities  or  Hardneffes,  which  are  no¬ 
thing  but  Plaitings  of  many  Epidermides .  But  wc 
are  to  obferve,  that  to  form  thefe  Calofities  or 
Hardneffes,  the  Epidermis  muft  not  be  feparated 
entirely,  for  then  the  tranfpirable  Matter  or  Sweat 
would  rife  in  Blifters,  which  happens  in  Scaldings, 
the  Force  of  the  Fire  hardens  the  Epidermis ,  and 
feparates  it  intirely  from  the  Cutis :  the  tranfpirable 
Matter  which  rifes  under  it,  and  cannot  pafs  thro’ 
the  Epidermis ,  raifes  that  Membrane  and  forms 
Blifters.  The  Blifters  that  are  rais’d  upon  the 
Epidermis  in  Exanthemata  or  Efflorefcencjes,  may 
be  explain’d  almoft  in  the  fame  manner.  The  Part 
of  the  Epidermis  which  is  funk  into  the  large  Ca¬ 
nals  of  the  Skin  is  feparated  from  the  Sides  of  the 
Canals  which  it  lines ;  being  rais’d  by  the  Force 
of  the  Fluids  that  prefs  upon  it,  it  obftrudfs  the 
Paffage  againft  thofe  Fluids  ;  it  muft  therefore 
form  red  Pimples  when  the  Blood  is  thrown  into 
thofe  Canals.  Under  this  Membrane  there  appears 
the  Corpus  Retkulare  :  In  order  to  form  an  Idea  of 
it,  we  muft  remember,  that  under  the  Cutis  at  the 
Surface  of  the  Membrane t  Adipofa ,  we  find  Beds  of 
Nerves  which  form  a  fort  of  Membrane  accom¬ 
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fels,  Thefe  Nerves  rife  in  Pyramids  that  pierce 
the  Skin  ;  when  they  reach  the  Epidermis  they  lofe 
that  Membrane  which  lined  them.  This  Coat  is 
divided  into  many  Lamina  that  are  fixed  to  the 
Cutis.,  and  are  united  to  thofe  that  arife  from  the 
other  nervous  Papilla.  By  this  Union  of  fmall 
Lamina  the  Rete  is  form’d.  The  Nervous  Papilla 
pafs  thro’  thefe  Holes,  and  meet  at  the  two  Sides 
of  each  Furrow  of  the  Cutis ,  where  they  are 
ranged  in  parallel  Lines :  they  are  the  Organ  of 
Senfation  by  means  of  a  greater  or  lefs  Motion 
excited  in  thofe  Papilla  ;  the  Nervous  Fluid  ex¬ 
panded  thro’  all  the  Parts  of  the  Body  gives  more 
or  lefs  lively  Senfations ;  and  if  one  Part  is  har¬ 
den’d  it  will  have  no  Senfation,  becaufe  the  Nerves 
are  then  depriv’d  of  their  Motion. 

.There  is  a  cutaneous  Rete  or  Network  form’d 
by  Yeffels  that  creep  upon  the  Cutis  ;  thefe  Yeffels 
for  the  molt  part  receive  nothing  but  the  Lymph  ; 
and  hence  it  is  that  the  Surface  of  our  Bodies  is 
white.  As  for  the  Moors ,  this  Rete  is  compofed 
of  larger  Canals  ;  and  hence  the  Reafon  why  it  is 
fill’d  with  Blood,  which  being  depriv’d  of  the 
aqueous  and  lymphatick  Matter  by  Tranfpiration 
becomes  blackifh,  and  is  the  Caufe  of  their  Co¬ 
lour.  There  are  People  that  are  of  a  lively  red, 
becaufe  the  Biood  in  the  Rete  or  Network  is  not 
depriv’d  of  its  Lymph  :  In  a  word,  according  to 
the  Quality  of  the  Blood  or  other  Fluids  that  enter 
this  Rete,  the  Body  will  appear  of  various  Colours. 
We  muft  not  wonder  that  the  Veflfels  of  this  Pate 
are  not  of  the  fame  Bulk  in  different  Perfons;  be¬ 
caufe  they  vary  very  much  even  in  the  fame  Body : 
In  the  Cheeks,  for  example,  it  is  very  large,  which 
is  the  Reafon  that  in  the  leaft  Exercife.the  Blood 
is  propel ’d  in  this  Rete  and  reddens  the  Face.  In 
certain  Pallions  of  the  Mind,  the  nervous  Juice 
flowing  ftrongly  in  the  Nerves,  preffes  the  Ar- 
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teries,  and  by  that  means  propels  the  Blood  in  the 
lateral  Canals  that  form  the  Rete ;  but  if  the  Con¬ 
traction  were  ftronger,  the  Blood  would  even  ceafe 
to  flow  in  the  Vefiels  where  it  did  :  hence  we  grow 
pale  in  great  Paffions.  The  fame  would  happen 
if  the  Force  of  the  Nerves  fhould  ceafe  ;  for  then 
the  Heart  would  not  drive  the  Blood  in  the  Ar¬ 
teries  :  and  this  is  what  happens  in  Fear. 

There  appears  under  the  Scales  of  the  Epidermis 
an  infinite  Number  of  Holes:  Lewenhoek  has  ob- 

f 

ferved  under  the  Scales  of  the  Epidermis  125000  in 
the  Space  that  one  Grain  of  Sand  could  cover  ^ 
but  we  cannot  determine  whether  they  are  Pores  or 
Extremities  of  Arteries.  We  can  fee  plainly  that 
there  are  very  confiderable  Du6ts  which  jut  out  of 
the  glandular  Bodies  that  are  at  the  internal  Sur¬ 
face  of  the  Cutis.  They  have  obfervM  at  the  Ex¬ 
tremity  of  the  Fingers  with  a  Microfcope,  that 
the  internal  Sides  of  thofe  Canals  are  pierced  with 
many  Holes,  which  are  in  the  middle  of  the  Fur¬ 
rows.  Let  us  fee  how  the  Separation  or  Secretion' 
of  the  Fluids,  Sweat  and  Perfpiration  are  per« 
form’d  :  but  let  us  firft  of  all  examine  Secretions 
in  general. 

*  - 
*  *  * 

*  ..  Jr  '  -  . 

Remark  III.  Of  Secretions  in  general . 

THERE  is  no  Subject  that  has  caufed  more 
Difpute  than  the  Filtration  of  the  Fluids : 
Mr.  Leibnitz ,  that  eminent  Philofopher,  found  in 
all  the  Opinions  infurmountable  Difficulties :  but 
prejudiced  Opinions  are  often  the  Caule  of  all  ima¬ 
ginable  Difficulties  in  the  Ehcenomena  that  are 
look’d  into :  We  fhould  find  but  few  Difficulties  in 
the  Secretion,  if  our  Minds  were  freed  from  falfe 
Suppofitions.  Many  Fluids  are  fecreted  from  the 
Blood,  whereof  the  following  are  the  chief :  i fty 
The  Head  is  always  moiften’d  by  an  oily  ana  very 

fattifh 


Secretions  in  general .  9 

fattifti  Subftance,  which  we  fhall  take  notice  of 
when  we  treat  about  the  Teguments  of  the  Skull. 
2 dly.  Behind  the  Ears,  at  the  Place  where  they 
are  join’d  to  the  Head,  there  is  a  Humour  ftill 
thicker,  more  glutinous,  but  lefs  oily  than  the 
precedent  *,  but  the  Membrane  that  covers  the 
Scapba ,  the  Concha ,  and  Eminencies  of  the  broad 
Ear,  are  cover’d  with  fmall  Follicles  that  afford 
an  oily  Subftance,  but  drier,  which  can  be  chang’d 
into  a  white,  hard,  fcaly  Subftance.  As  for  the 
internal  Part  of  the  auditory  Canal,  there  appear 
little  round  Corpufcles,  from  whence  glides  a  fort 
of  liquid  and  tranfparent  Balm,  which  being  de- 
pofited  in  the  Paffage  of  the  Ear,  becomes  thick, 
yellow,  and  as  bitter  as  Gall,  crackles  upon  the 
Fire,  and  is  enfiam’d  after  the  Crack.  3 dly.  Upon 
the  Face  are  filtrated  Subftances  of  various  forts  ; 
there  are  Strainers  .affording  an  Oil  that  renders 
the  Cutis  or  Skin  fmooth  .and  polilh’d :  If  we  rub 
our  Face  with  a  black  Piece  of  Woolen-Stuff,  there 
will  appear  upon  it  white  Spots  of  that  Oil.  Be- 
fides,.  if  we  apply  a  clean  and  polifhed  Glafs  upon 
the  Face,  and  examine  that  Part  of  it  which  has 
touch’d  the  Skin,  there  will  be  vifible  thro’  the 
Microfcope  Drops  of  Oil:  This  Oil  abounds  pretty 
much  under  the  Armpits  and  Point  of  the  Nofe ; 
but  the  Cheeks,  Lips,  and  Skin  which  are  under 
the  Eyes,  have  deep  Lacunce  that  filtrate  a  thicker 
Matter,  which  iffues  out  in  the  Form  of  a  Worm 
when  thofe  Lacunce  are  preffed,  and  make  Spots  if 
too  long  kept  in  thefe  Lacunas :  if  by  the  Preffure 
thefe  Follicles  are  emptied  of  their  thick  Matter, 
they  afford,  when  comprefled  again,  an  unftuous 
and  more  fubtile  Fluid.  4 thly.  The  pituitary 
Membrane  of  the  Nofe  affords  another  Subftance 
without  Smell  and  Tafte,  that  is  vifcous,  and 
mixes  with  Water,  which  when  dried,  is  chang’d 
into  a  fort  of  hard  Matter,  ^thly,  Around  the 
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Uvula ,  Almonds,  the  pofterior  Part  of  the  Tongue, 
and  in  the  Larynx,  there  is  a  Liquor  filtrated,  re- 
fembling  that  we  juft  now  mention’d,  but  does 
not  harden  fo  eafily.  6tbly,  In  the  Afpera  Arieria, 
and  in  the  Bronchi,  there  is  fuch  another  fort  of 
Liquor,  but  more  diluted  than  the  precedent. 
•ythly,  The  glandular  Bodies  of  the  Oefophagus  af¬ 
ford  alfo  a  Liquor  not  very  unlike  this  now  men¬ 
tion’d,  but  is  a  little  thicker,  as  appears  by  'pref¬ 
ling  the  Folliculce.  Stbly ,  In  the  Stomach  and  In¬ 
tel!  ines  there  appears  a  fort  of  Capfuls ,  that  are 
fometimes  fingle  and  fometimes  in  vaft  Heaps : 
There  is  befides  this  a  Tuft,  forming  Mamelle 
that  refemble  the  Fruit  of  an  Indian  Fig-tree,  as 
Ruyfch  exprefles  it:  there  is  filtrated  by  means  of 
thefe  Organs  a  Fluid,  which  is  very  adherent  to 
the  internal  Coat  of  the  Stomach,  and  refembles 
that  of  the  Oefophagus  the  fame  as  that  of  the  fmall 
Guts ;  but  in  the  Follicles  of  the  Colon  and  Re  limn, 
this  Matter  is  thicken’d,  and  is  in  great  Quantity. 
otbly.  The  external  Parts  of  the  Anus  admit  alfo 
of  Follicles  that  are  furrounded  by  a  ftronger 
Membrane;  there  is  gather’d  a  thicker  Matter  in 
that  Part,  and  refembles  Wax  wafhed  with  Water 
expofed  to  the  Sun,  and  by  thefe  means  bleached, 
io thly.  In  the  Sinuofities  of  the  Groins  and  But¬ 
tocks  there  are  Capfuls  like  thofe  that  are  at  the 
Ale  of  the  Nofe,  which  afford  an  undtuous  Mat¬ 
ter  :  There  are  befides  Lacuna  that  have  fome  Re- 
femblance  to  thofe  of  the  Head,  and  emit  an  Oil 
very  different  from  that  Wax  before-mention’d. 
j  i thly,  Under  the  Armpits  there  is  filtrated  a  yel- 
lowifli  Matter  that  has  a  very  naufeous  Smell. 
1 2tbly,  There  is  under  the  Preputium  a  Matter 
that  has  a  very  difagreeable  Smell,  it  is  whitilh, 
and  Water  can  fcarce  dilute  it ;  it  is  vifcid,  and 
forms  Pellicula.  Perhaps  this  Matter,  fo  different 
from  all  the  reft,  proceeds  only  from  the  Lacuna 
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of  the  Urethra ;  for  it  is  certain  that  it  is  wanting 
in  thofe  who  are  circumcifed,  and  thofe  who  are 
attacked  with  a  P araphymofis  ;  but  in  the  Epiphy - 
mofts  there  is  a  great  Quantity  of  it  difcharged : 
befides  this,  what  Ty/on  took  for  Glands  round  the 
Gians,  Ruyfch  has  prov’d  to  be  nothing  but  Emi- 
nencies  form’d  by  nervous  Papilla:.  However, 
this  Matter  filtrated  in  great  Quantity  in  hot  Cli¬ 
mates,  produces  Diftempers  that  have  given  room 
for  Circumcifion.  This  fame  Fluid  is  filtrated  in 
the  Parts  of  Women,  viz.  in  the  Cavity  of  the 
Urethra ,  at  its  Orifice  and  Parts  adjoining  ;  but  it 
is  very  different  from  that  which  is  filtrated  in  the 
internal  Part  of  the  Vagina.  .13 thly,  There  is  a 
W  ax  filtrated  in  the  Glands  that  border  upon  the 
Eyelids,  l^thly.  The  other  Secretions  are  pretty 
well  known,  I  mean  the  Bile,  the  Urine,  and 
Succus  P ancreatieus ,  which  differs  but  little  from 
the  Saliva.  We  lhall  fee  the  Defcription  of  the 
Bile  and  Urine  in  the  Chapter  concerning  the  Liver 
and  Kidneys. 

Thefe  are  Liquors  very  different  from  one  an¬ 
other:  The  firft  Difficulty  that  occurs,  is.  Why 
the  fame  Liquors  fhould  always  be  filtrated  in  one 
Place,  and  never  in  another.  Thofe  that  have 
Parts  of  an  equal  Bulk  fhould  be  receiv’d  in  the 
fame  Strainers,  and  thofe  that  have  the  fame  fub- 
tile  Parts  fhould  always  accompany  thofe  that  have 
larger  Parts. 

There  are  Authors  who  were  of  opinion,  that 
Nature  in  forming  Bodies  placed  in  each  Strainer 
particular  Juices  that  never  mixed  but  with  Juices 
refembling  them  :  The  Bile,  according  to  their 
Opinion,  is  prepar’d  in  the  Liver,  becaufe  there 
is  round  in  that  Vifcus  a  Liquor  which  blends  with 
it,  and  with  no  other  ;  and  therefore  do  not  per¬ 
mit  them  to  enter  the  fame  Receptacles  in  which 
they  are  contain’d. 
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Thofe  who  are  againft  this  Opinion  fuppofe  that 
the  Fluids  that  are  filtrated  are  already  form’d  in 
the  Blood :  this  is  true,  as  we  fhall  hereafter  de- 
monftrate :  But  here  are  other  Reafons  that  will 
not  eafily  be  anfwer’d  ;  in  the  Jaundice  the  Bile  is 
diftributed  in  all  the  Strainers,  confequently  it  is 
falfe  that  the  Fluids  filtrated  in  divers  Places  can¬ 
not  be  join’d  to  others ;  befides,  the  Subftance  of 
the  Bile  is  mixed  in  the  Blood  with  the  Bile  and 
Saliva  ;  Why  fhould  it  not  be  mixed  in  the  Filtres? 

I  fhall  be  anfwer’d,  That  it  changes :  But  in  this 
manner  you  deftroy  the  Hypothefis  built  on  this 
Opinion  ;  viz.  that  the  filtrated  Fluids  are  form’d 
in  the  Blood.  Befides,  if  we  mix  Urine  with  the 
Bile  ad  Saliva ,  we  find  that  thefe  Liquors  mix 
together;  nay,  we  find  no  Fluid  with  which  the 
Bile  does  not  mix  :  In  a  word,  fince  the  Bile  is 
diftributed  throughout  all  the  Body,  the  Bile 
fhould  alfo  be  filtrated  thro’  all  the  Strainers. 

Chymifts  have  introduced  the  Ferments  of  their 
Laboratories  into  the  Human  Body  ;  they  believ’d 
that  in  each  Strainer  there  were  particular  Fer¬ 
ments  w'hich  chang’d  the  Parts  of  the  Blood  that 
flow’d  thither.  This  Opinion  is  groundlefs,  and 
is  befides  confuted  by  what  we  juft  now  faid  ;  for 
the  Bile  that  is  diftributed  in  the-Body  during  the 
Jaundice,  fhould  change  all  the  Fluids  into  Bile, 
becaufe  it  is  inlinuated  in  all  the  Strainers :  thus 
the  Jaundice  would  be  incurable.  I  omit  another 
Inconvenience  fufficient  enough  to  demonftrate  the 
Abfurdity  of  this  Opinion,  viz.  that  they  have 
recourfe  to  the  Supreme  Being  to  make  him  place 
Ferments  in  each  Filtre.  Other  more  philofophi- 
cal  Writers  were  of  opinion,  that  the  Strainers 
were  fo  many  Sieves  which  permit  but  one  fort  of 
Matter  to  pafs  thro’  them,  and  refufe  others :  But 
what  can  be  concluded  from  this  fort  of  Sieve? 
If  the  Holes  are  round  and  differ  but  in  their  Dia¬ 
meter, 
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meter,  the  fubtile  Parts  of  the  Fluid  that  pals 
thro’  the  final  1  Holes  will  alfo  pafs  thro’  the 
larger ;  befides  the  triangular,  prifmatic,  quadran¬ 
gular,  pyramidal  Parts  that  require  a  Bafe  of  the 
fame  Length  with  the  Diameter  of  the  round  Parts, 
and  will  be  of  the  fame  Height ;  all  thefe  Parts, 
I  fay,  will  pafs  thro’  the  fame  Hole  ;  thus  the  Se¬ 
cretions  will  be  all  mixed  ;  for  Matter  differs  only 
but  by  the  Configuration  of  its  Parts  :  and  we  juft 
now  have  obferv’d,  that  Particles  of  divers  Forms 
could  pafs  into  the  fame  Holes :  It  remains  then, 
that  we  Ihould  fuppofe  thefe  Holes  diverlly 
form’d ;  but  we  cannot  fuppofe  this  in  the  foft 
Tubes  full  of  Juices,  which  being  propel’d  there  by 
the  Heart,  ought  all  to  take  a  fpherical  Figure, 
even  if  this  were  not  fo ;  fpherical,  quadrangular, 
triangular,  pyramidal,  pryftnatic  and  cylindrical 
Particles  can  pafs  into  the  fame  Holes.  We  again 
fee  then  the  fame  Holes  can  receive  all  forts  of 
Matter.  I  fhall  perhaps  be  anfwer’d,  that  this 
holds  good  only  in  Parts  that  have  the  fame  Al¬ 
titude  and  Diameter  :  and  fuppofe  thofe  Parts  paf- 
fjng  thro5  the  fame  Holes  to  be  of  a  greater  Height, 
what  will  they  gain  by  it?  Let  us  take  pryfmatic 
or  cylindric  Parts  whofe  Height  is  greater  than 
the  Extent  of  their  Bafe  ;  I  fay,  that  thofe  Parts 
will  not  enter  the  Holes  that  have  the  fame  Fi¬ 
gure  •,  becaufe  the  Cylinder,  for  example,  will  pafs 
only  when  it  is  perpendicular  to  the  Hole  ;  but  if 
it  is  oblique,  it  will  not  enter  at  all,  the  Degrees 
or  Inclination  it  can  take  are  infinite  ;  fo  that  there 
is  but  one  Pofition  that  can  favour  the  Entrance 
of  that  Cylinder,  whereas  there  are  infinite  Situa¬ 
tions  that  can  hinder  it,  and  confequently  the  Cy¬ 
linder  will  never  enter :  This  is  not  all-,  this  Opi¬ 
nion  alfo  fuppofes  that  the  Parts  of  the  Fluid 
that  pals  thro’  the  Strainers  have  a  Diameter  equal 
to  that  of  the  Strainers,  and  a  certain  Form,  which 

is 
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is  abfolutely  falfe  ;  becaufe  thofe  Parts  can  be  di¬ 
vided  again,  and  the  Fluid  not  lofe  its  Form  : 
Thus  they  can  be  adapted  to  all  the  various  Forms 
of  the  Dudts.  But  let  us  proceed  to  the  true 
Knowledge  of  Secretions. 

Suppofe  a  long  Canal  that  has  at  its  Sides  many 
fmall  Tubes  open  exteriourly,  What  will  happen  if 
Water  is  forc’d  thro’  this  Canal?  The  Side  of  that 
Canal  mull  neceffarily  ftretch ;  thefe  Sides  thus 
extended  will  prels  the  Water,  and  oblige  it  to 
iffue  out  thro’  the  lateral  Tubes.  This  is  what 
happens  in  the  Human  Body:  the  great  Vefiels 
are  like  the  Tube  mention’d,  they  have  at  their 
Sides  fmall  Tubes  and  Pores  that  end  exteriourly 
or  in  Receptacles  ;  when  the  Heart  propels  the 
Fluids,  thefe  Tubes  muft  receive  a  Part  of  it,  which 
they  carry  without  or  into  thofe  Receptacles:  it  is 
therefore  neceffary  that  a  Part  of  thefe  Fluids  be 
feparated  from  the  Blood  that  circulates  with  it. 

It  remains  therefore  to  find  out  how  Parts  of 
the  fame  Subftances  are  not  feparated  in  all  the 
Parts :  Why,  for  example,  is  not  the  Rile  fe- 
creted  in  the  Kidneys?  and  why  is  not  the  Urine 
filtrated  in  the  Liver  ?  In  order  to  determine  this, 
we  mull  firft  of  all  know  whether  thefe  Fluids, 
viz.  the  Bile  and  Urine,  Cf V.  are  in  the  Blood  : 
sji.  The  faline,  oily,  and  aqueous  Parts  that  com- 
pofe  thefe  Fluids  are  in  the  Blood,  idly.  To 
form  the  Urine  and  Bile  two  principal  things  are 
requir’d ;  firfl:  it  is  neceffary  that  the  Salt  of  the 
Blood  be  alkalized,  and  be  more  volatile  •,  fecondly, 
the  oily  Subftance  muft  be  attenuated  and  take  the 
yellow  Tinge,  for  Chymiftry  teaches  us  that  thefe 
Alterations  are  produced  by  Heat  and  Motion  ; 
confequently  thefe  fame  Changes  muft  happen  in 
the  Blood  where  thefe  two  Caufes  are  always  found ; 
neverthelefs,  as  the  Chyle  is  continually  renew’d, 
and  the  red  Globules  with  the  Lymph  are  always; 

found’ 
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found  blended  with  the  other  Fluids,  the  Bile, 
and  the  other  Fluids  of  Secretion  are  not  as  in  their 
Strainers ;  the  Bile,  for  example,  is  not  bitter  in 
the  Blood,  and  the  Semen  has  not  all  its  Properties 
before  it  has  been  filtrated,  for  it  does  not  give 
the  fame  Strength  in  Eunuchs  as  in  thofe  who  are 
not  fuch. 

We  do  not  only  prove  by  Reafon  that  the  Bile 
and  Urine  are  form’d  in  the  Blood,  we  can  prove 
it  alfo  by  Experience;  for  i ft,  is  it  not  plain  that 
in  Obftru&ions  of  the  Liver  the  Bile  dyes  the 
whole  Mafs  of  Blood  yellow  ?  2 dly,  if  we  tie  the 
emulgent  Arteries  of  a  Dog,  he  vomits  a  Subftance 
that  taftes  and  fmells  as  Urine  ;  all  this  muft  pro¬ 
ceed,  according  to  what  we  have  already  faid : 
the  Subfiance  of  the  Bile  and  Urine,  retain’d  in 
the  Blood,  receive  there  fuch  a  Form  by  degrees, 
by  means  of  the  Adtion  of  the  Heat ;  for  they  al¬ 
ways  are  more  alkalized,  and  become  yellow  and 
acrimonious  when  a  Nurfe  has  a  Fever ;  in  this 
State  it  is  fit  to  form  the  Bile. 

By  what;  we  juft  now  mention’d,  it  is  plain  that 
the  Urine  and  Bile  that  are  in  the  Strainers  differ 
not  from  the  Bile  and  Urine  in  the  Blood,  but  by 
their  greater  or  leffer  Quantity ;  for  the  Changes 
they  undergo  in  the  Strainers  are  reduced  to  thefe: 
they  are  feparated  from  the  Blood,  their  Salts  are 
more  alkalized  and  volatilized,  their  Oil  becomes 
yellower  and  feparates  from  the  Water.  In  order 
better  to  underftand  why  thefe  two  Liquors  do  not: 
pafs  thro’  the  fame  Strainers,  we  muft  ftill  farther 
examine  whether  they  differ  much  at  bottom.  The 
Blood  contains  nothing  but  an  Oil  form’d  into 
Globules,  which  forms  the  red  Part ;  an  oily  Sub¬ 
ftance  of  different  Configuration,  and  for  that 
Reafon  is  white,  a  Sal  Jalfum  join’d  to  the  Oil ; 
and  laftly  clear  Water,  and  perhaps  Filaments  of 
tne  folid  Parts  of  the  Aliments:  thefe  Subftances 
.  more 
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more  or  Iefs  heated  and  agitated  become  yellow, 
lofe  their  aqueous  Part,  difcharge  their  Salts, 
and  thicken ;  and  all  this  may  happen  according 
to  the  Largenefs  and  Thicknefs  of  the  Veflels  and 
Motion  of  the  Blood :  Hence  it  follows,  that  the 
Urine,  Bile,  and  other  Fluids  that  are  filtrated  in 
the  animal  Body,  are  the  fame  in  their  Principium: 
they  do  not  only  differ  in  their  Nature,  but  even 
the  thickeft  Fluid  is  always  mixed  with  the  others 
in  the  Strainers  ;  for  the  Subftance  of  Perfpiration 
is  aqueous,  mixed  with  a  fmall  Quantity  of  an 
oily  Subftance  that  becomes  yellow  and  alkalized 
by  Heat:  The  Urine  contains  a  great  Quantity  of 
this  yellowifh  Subftance,  and  a  great  deal  of  Wa¬ 
ter,  together  with  a  vaft  Quantity  of  Earth  and 
Salt.  The  Bile  is  but  a  Colledtion  of  yellow  Matter 
depriv’d  of  its  aqueous  Parts,  violently  heated  du> 
ring  its  Courfe,  which  is  very  flow. 

The  Secretions  being  partly  form’d  in  the  Blood, 
and  the  fubtile  Parts  being  mixed  with  the  more 
bulky,  the  larger  or  lelfer  Canals,  as  alfo  the 
greater  or  lefs  Motions,  will  explain  all  the  Diffi¬ 
culties  of  it.  Here  are  a  few  Experiments  con-  • 
cerning  them  :  i /?,  The  Motion  the  Blood  receives 
from  the  Heart  is  very  flow  in  the  Capillary  Ar¬ 
teries,  which  are  very  diftant  *,  thus  the  vifcous 
Parts  cannot  be  propel’d  in  the  Strainers  that  are 
near  the  Extremity  of  thofe  Arteries.  2dly,  The 
Capillary  Arteries  are  fmaller  in  one  Part  than  in 
the  other  •,  they  therefore  will  receive  fome  Sub- 
ftances  fooner  than  others.  3 dly,  The  Strainers 
that  will  receive  a  thick  Subftance  will  alfo  receive 
a  more  fubtile ;  thus  will  the  Secretions  be  never 
pure.  4 thly,  Some  Parts  of  the  Blood  are  more 
fubtile  than  others  *,  thus  fome  will  pafs  thro’ 
thofe  Parts  where  others  cannot,  phly,  There  are 
Parts  eafier  to  be  feparated  than  others ;  thus  a 

violent  Motion  will  feparate  them,  in  order  to 

drive 
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drive  them  in  certain  Strainers,  but  a  flow  Motion 
will  not  be  able  to  feparate  them  in  fuch  a  manner 
as  to  make  them  enter  into  Strainers  of  the  fame 
Diameter,  6tbly,  Strainers  which  will  receive  Fluids 
that  have  been  prefented  to  a  vaft  many  others 
fmaller,  will  be  filled  with  a  thick  Matter  ;  this  is 
the  Cafe  in  the  Liven  ythly.  The  Stay,  Heat, 
Vicinity  of  the  Heart,  and  Evaporation  of  the 
aqueous  Matter  will  tinge  the  Fluids  already  fil¬ 
trated  with  divers  Degrees  of  Colour,  Acrimony, 
and  Thicknefs.  8 /My,  The  Fluids  will  be  filtrated 
in  a  greater  Quantity,  according  to  the  Number 
and  Bulk  of  the  fecretory  Tubes,  and  their  Dif- 
tance  from  the  Heart.  Thefe  eight  Principles  will 
explain  all  the  Differences  that  occur  in  Secretions; 
the  Simplicity  of  thofe  Ideas  ought  to  prefer  them 
to  all  other  Opinions :  befides,  it  is  natural  ;  for 
according  to  this  Principle  the  fir  ft  Secretion  is  per¬ 
form’d,  I  mean  that  of  the  Chyle:  the  Aliments, 
when  grinded  and  heated,  are  carried  to  the  lafteal 
Veins  ;  the  Chyle,  which  is  the  moft  fubtile  Part, 
paffes  into  thofe  fmall  Tubes,  and  the  grofferSub- 
ftance  follows  the  Courfe  of  the  Inteftines,  where 
it  takes  divers  Colours  and  Degrees  of  Acrimony, 
according  to  the  Time  it  is  lodged  there,  and  the 
Fluid  that  moiftens  it:  If  in  order  to  explain  the 
Secretion  of  the  Chyle  and  the  Form  the  Excre¬ 
ments  receive,  we  were  to  fay  that  Nature  placed 
a  Ferment  in  the  Inteftines  and  lafteal  Veins,  ic 
would  be  look’d  upon  as  a  ridiculous  Opinion  5  it 
would  be  no  lefs  ridiculous  than  that  Opinion  we 
juft  now  fpoke  of. 


R  e  m  a  r  k  XV .  Of  injenfible  Transpiration 

and  Sweat. 

AV  ING  treated  of  Secretions  in  general,  we 
— .  fhall  make  ufe  of  the  fame  Principles  in  in- 
ienfible  PerfpiniiQi^  which  is  perform'd  thro’  the 
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Cutis  and  Lungs  *,  the  Force  of  the  Heart  that  pro¬ 
pels  the  Fluids  of  the  Body,  the  Pores  of  the  Skin 
and  Lungs  where  thofe  Fluids  terminate  in  great 
Quantity,  the  Extremities  of  the  Arteries  and  ex¬ 
cretory  Dudts  that  open  on  the  Surface  of  thefe 
Parts,  prove  the  Exigence  of  that  Evaporation 
which  we  call  infenfible  Tranfpiration  ;  but  Expe¬ 
rience  confirms  what  we  prove  by  Reafon.  When 
we  breathe  againfl  a  Looking-glafs  there  appear 
Drops  of  Water  colledted  upon  its  Surface  ;  if  we 
rub  our  Fingers  upon  Pewter  or  Silver,  we  leave 
behind  Streaks  of  Moifture  ;  when  we  heat  our 
Arm,  and  put  it  naked  into  a  Glafs-Bottle,  we 
fenfibly  perceive  in  the  Bottle  little  Drops;  in  Win¬ 
ter  the  Vapours  that  rife  from  the  Lungs  condenfe, 
and  form  a  fort  of  Cloud  •,  in  Summer  Mornings 
the  cool  Air  produces  alrnoft  fuch  another  Con- 
denfation :  in  a  word,  if  we  place  ourfelves  bare¬ 
headed  nigh  a  Wall  expofed  to  the  Heat  of  the 
Sun,  we  perceive  a  kind  of  Vapours  which  arife 
from  the  Pores  of  the  Head:  this  Evaporation  lef- 
fens  according  to  the  Climates,  Conftitutions,  and 
Occupations ;  for  in  proportion  to  the  Condenfa- 
tion  and  Rarefadlion  of  the  Cold  and  Heat,  and 
the  different  Employments  that  produce  the  like 
Effedls,  the  Heart  will  have  more  or  lefs  Force,,, 
and  the  Fluids  find  more  or  lefs  Refiftance  at  their 
Egrefs  from  the  Pores  of  infenfible  Tranfpiration- 
Santlorius ,  in  weighing  himfelf  in  all  the  Circum- 
ftances  which  could  vary  this  Evacuation,  found: 
that  of  eight  Pound  of  Aliment  he  loft  five  by  in¬ 
fenfible  Tranfpiration,  and  three  by  fenfible  Eva¬ 
cuations  :  this  Difference  only  arifes  from  this 
Caufe,  viz.  that  the  1'ubes  which  ferve  for  infen¬ 
fible  Tranfpiration  are  infinitely  more  in  number 
than  thole  of  the  fenfible  Evacuation.  But  before 
we  explain  what  Santlorius  fays  upon  that  Head, 
let  us  eftablifh  fame  Principles. 
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1 Ji,  The  Fluids  are  driven  forwards  by  rhe 
Heart  and  Eiafticity  of  the  Arteries  ;  confequently 
if  thefe  Forces  diminifh,  lefs  Matter  will  be  per- 
fpired ;  wherefore  Grief  and  Fear,  which  decreafe 
the  Motion  of  the  Heart,  diminish  Tranfpiration. 
‘idly.  If  the  Motion  of  the  Heart  and  Force  of  the 
Arteries  increafe,  the  Fluids  will  be  propefd  with, 
greater  Force :  now  this  is  what  happens  in  Joy 
and  moderate  Exercife ;  for  then  the  Fluidum  Ner~ 
vofum  is  fent  into  the  Nerves  in  greater  Quantity, 
and  therefore  Tranfpiration  mutt  be  augmented. 
'ply,  The  Arteries  are  real  Mufcles  ?  fo  that 
when  the  Nerves  fend  thither  a  great  Quantity  of 
their  Fluid,  they  mutt  dofe  their  capillary  Extre¬ 
mities  ;  confequently  they  mutt  flop  the  tranfpi- 
rable  Matter:  and  this  is  the  Reafon  why  violent 
Exercife  hinders  Tranfpiration.  4 tbly.  As  foon  as 
the  external  Parts  are  relaxed,  the  Blood  fent  forth 
from  the  Heart  will  not  find  fo  much  Refiftance 
there;  confequently  the  Fluids  will  be  thrown 
thither  in  greater  Quantities :  hence  it  happens 
that  hot  Baths  produce  a  more  plentiful  Tranfpi¬ 
ration  ;  but  if  the  Relaxation  is  too  great,  the 
Parts  collapfed  one  upon  the  other,  and  prefied 
by  the  external  Air,  would  entirely  flop  the  Pores ; 
therefore  Dropfical  People  do  not  tranfpire.  yylhly^ 
If  the  Air  becomes  lighter  it  will  prefs  the  external 
Veffels  lefs,  confequently  the  Fluids  will  find  a  lefs 
Refiftance  •,  it  will  necefiarily  follow  that  Tranfpi¬ 
ration  muft  be  increafed  :  but  we  are  to  ohferve* 
that  there  is  a  Neceffity  always  for  a  certain  De« 
greeof  PrefiTure  in  the  external  Parts,  in  order  that 
the  Matter  ihould  tranfpire  eafily  •,  for  the  Arteries, 
dilated  by  the  Aftion  of  the  Pleart,  ought  to  be 
reftored,  lo  that  the  Fluids  may  be  propel’ d  by 
their  Sides :  but  without  a  certain  Degree  of  Pref- 
fure  occafionftl  by  the  Gravitation  and  Elafticity 
of  the  Air?  the  Sides  of  the  Arteries  would  not 
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approach  one  another  near  enough,  and  confe- 
quently  would  not  propel  the  Fluids,  6tbly ,  Iff 
the  Air  becomes  heavier,  it  will  ftraiten  the  Vef~ 
fels,  and  thus  the  Blood  will  flow  with  greater 
Celerity,  and  by  that  means  will  heat  the  Solids, 
if  the  Rapidity  augments.  In  proportion  as  thefe: 
Veflels  are  ftraiten’d  Tranfpiration  will  not  di- 
minifh,  provided  that  the  Diameters  of  the  Veflels 
be  large  enough  to  give  a  Paflage  to  the  Particles 
of  perfpirable  Matter  :  thus  we  find  that  coldi 
Baths  may  augment  Perfpiration,  after  we  come: 
out  of  the  Water  ;  by  the  fame  Reafon  it  will  aug¬ 
ment  the  Strength,  fince  that  depends  upon  the 
ACtion  of  the  Solids  and  Velocity  of  the  Fluids. 
jtbly,  Heat  rarefies  the  Parts,  and  by  this  Rare¬ 
faction  dilates  the  Tubes  ;  thus  we  tranfpire  more 
in  hot  Weather,  but  cold  Weather  diminilhes  that 
Heat  and  Rarefaction;  confequently  the  external 
Parts  muft  of  neceflity  approach  one  another  by 
their  Spring  and  by  the  Gravitation  of  the  Airt 
which  comprefles  them :  When  they  approach 
nearer  to  one  another,  the  Fluids  cannot  iflfue  out 
as  before  ;  thus  Cold  hinders  Tranfpiration.  8 tbly. 
If  we  diminilh  the  Heat  of  the  Blood,  if  we  mix 
grofler  Matters  or  which  are  apt  to  thicken,  or  if 
we  coagulate  it,  Tranfpiration  will  be  diminifhed ; 
hence  it  is  that  Water  in  cooling  and  relaxing,  the 
Chyle  in  dividing  the  Heat  of  the  Blood  and  irr 
thickning  it,  the  Acids  in  coagulating  and  cooling 
it ;  I  fay  by  thefe  means  it  is  Perfpiration  is  hin¬ 
der’d:  but  the  Subftances  that  have  Motion,  as 
thofe  that  abound  with  Alkalies  and  much  Fire, 
muft  caufe  a  greater  Tranfpiration.  9 thly.  The 
Jnteftines  and  Kidneys  are  continually  filtrating 
Fluids  ;  when  Tranfpiration  abounds  thro’  the 
Skin,  there  muft  be  lefs  Matter  carried  to  the 
Strainers:  in  the  fame  manner,  when  the  Juices 
are  difpos’d  by  the  Kidneys  and  Inteftines,  T ranf- 
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piration  fhould  dimmifh  ;  hence  it  happens  that 
Diuretics  and  Purgatives  diminifh  Tranfpiration  : 
’tis  the  ft  me  when  we  vomit,  then  the  Liver, Pan¬ 
creas,  and  Stomach  are  agitated  by  divers  violent 
Motions  that  fqueeze  out  a  great  Quantity  of 
Matter,  lotbly,  The  four  Seafons  vary  Tranfpi¬ 
ration  and  fenfible  Evacuations  in  a  great  degree  ; 
in  Summer  we  tranfpire  plentifully  ;  in  Autumn 
the  Pores  are  conftringed,  and  the.  tranfpirable 
Matter  not  finding  a  free  Paflage  is  evacuated  thro* 
the  Inteftines ;  in  Winter  the  Pores  are  ftill  more 
clofed,  confequently  the  Urine,  Faces  and  Saliva 
are  more  plentifully  difcharged:  laftly,  in  Spring 
the  Pores  begin  to  open,  and  lefTen  fenfible  Ivva- 
cuations.  11  thly,  If  the  Air  is  moift,  Tranfpira¬ 
tion  muft  be  diminifhed,  becaufe  Humidity  is  al¬ 
ways  accompanied  with  Cold  ;  hence  it  happens 
that  we  tranfpire  lefs  in  a  marfhy  than  in  a  dry 
Air  ;  befides,  Humidity  renders  the  Air  much 
lighter  ;  thus  on  one  hand  we  fee  Tranfpiration 
check’d  by  Humidity,  and  on  the  other  the  Fluids 
flow  flower  in  the  Surfaces  of  the  Body,  fince  the 
Tubes  are  widened  by  means  of  the  Lightnefs  of 
the  Air :  this  heritor  makes  us  more  fenfible  of 
Cold,  and  leflens  Tranfpiration ;  this  is  what  hap¬ 
pens  when  it  thunders.  1  itbly,  As  foon  as  the 
Body  is  uncovered,  it  always  communicates  its 
Heat  to  the  Air  that  furrounds  it,  and  is  always 
in  Motion ;  fo  that  the  Body  foon  grows  cold  ; 
which  is  the.Reafon  that  if  we  fleep  without  being 
covered,  Tranfpiration  muft  confiderably  diminifh  r 
the  fame  would  happen  were  we  not  covered  ia 
the  Day-time,  the  circumambient  Air  would  carry 
off  a  great  deal  of  Heat :  But  when  we  are  co¬ 
vered,  it  happens  in  the  firffc  place,  that  the  ig¬ 
neous  Particles  are  retained  in  the  Clothes:  fecond- 
iy,  Thefe  Clothes  comprefs  the  Veflels,  by  which 
Compreffion  the  Blood  flows  more  rapidly,  and 
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by  this  means  increafes  Heat  ;  this  Increafe  of 
Heat  produces  at  laft  a  more  plentiful  Tranfpira-- 
tion :  the  Gravity  of  the  Air  may  caufe  the  fame 
Effeft:  But  if  we  are  too  much  covered,  the  Vef- 
fels  would  be  in  great  Contraction,  and  the  great; 
Heat  which  would  unexpectedly  happen  would  di~ 
minifh  Tranfpiration.  iphly ,  If  the  large  Veffels; 

that  go  to  the  Cutis  were  to  be  much  inflated,  they" 
would  comprels  the  final!  lateral  Veffels  that  dif~ 
charge  the  tranfpirable  Matter*  This  Reafon,  flip- 
ported  by  the  Action  of  the  Nerves,  which  con- 
itringes  the  capillary  Tubes,  will  demonftrate  why 
violent  Exercife  hinders  Tranfpiration,  and  why 
the  Parts  that  are  bloated  tranfpire  but  little, 
iphly.  There  are  Veffels  that  open  upon  the  Skin,, 
fome  of  which  are  larger  than  others:  when  the: 
fmall  Canals  have  been  contracted,  the  large  ones; 
that  are  yet  open  receive  much  more  Fluid,  andi 
difcharge  it  by  Drops  ;  and  this  is  what  we  call 
Sweat,  which  (as  we  have  fhown)  muff  necefliirily- 
appear  in  violent  Exercifes  and  Heat  :  But  the; 
Fluid  that  iffues  out  in  this  manner  thro’  thofe: 
large  Canals,  is  lei's  in  Quantity  than  that  which 
paffes  by  Tranfpiration.  i  $lhly,  In  old  Men  thefe: 
capillary  Veffels  are  fhrunk  up  ,  confequendy  they 
tranfpire  much  Id's :  but  the  tranfpirable  Matter 
which  cannot  pafs  thro’  the  Skin,  is  thrown  upon, 
the  Lungs  and  Inteftines  ;  which  is  the  Reafon  that: 
old  Men  fpit  much,  and  are  troubled  with  the 
Loofenefs  •,  and  that  Winter,  wherein  is  a  great 
deal  of  tranfpirable  Matter  thrown  upon  the  in¬ 
ternal  Parts,  becaufe  it  cannot  be  difcharged  byij 
Tranfpiration,  is  very  dangerous  for  them,  for  it 
occafions  Catarrhs.  1 6thly,  The  Tranfpiration  of: 
the  Lungs  is  extremely  confiderable }  for  all  the 
Blood  of  the  whole  Human  Frame  each  Day  paffes 
infinite  times  thro’  this  Yifcus,  (which  is  a  thirr 
Contexture)  as  Cold  is  not  felt  there  in  the  fame 

manner. 
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manner  as  in  the  external  Parts,  the  Heat,  which 
always  predominates  there,  ought  to  maintain 
Tranfpiration,  and  render  it  more  copious  in  Win¬ 
ter.  By  this  it  appears  of  what  Confequence  it  is 
that  nkfe  Air  fhould  be  warmed  in  the  Mouth  and 
Noftnils  before  it  enters  the  Lungs,  ijtbly ,  The 
Parts  uncovered,  always  expofed  to  the  Air,  rranf- 
pire  lei's-,  but  when  the  Wind  blows,  Tranfpira¬ 
tion  is  diminifhed  considerably,  becaufe  the  Wind 
applies  fucceffively  infinite  Particles  of  Air  to  the 
uncovered  Parts :  hence  it  arifes  that  fanning  our- 
felves  diminifhes  Tranfpiration.  1  Stbly,  In  Swel¬ 
lings,  that  which  Hops  Tranfpiration  moifcens  and 
foftens  them  ;  but  if  it  be  too  long  flopped,  the 
Humour  is  increafed,  and  the  VefTels  are  more  in¬ 
flated.  1  gtbly.  As  there  are  Canals  in  our  Body 
that  difcharge  the  Fluids  outwardly,  fo  there  are 
fome  likewife  that  attradl  them  as  it  were,  and 
convey  them  inwardly;  this  is  prov’d  by  Turpen¬ 
tine  that  we  difcharged  by  Urine,  if  we  flay  fome 
time  in  a  room  which  has  been  daubed  over  with 
this  Fluid :  Befides,  if  we  pour  a  Pint  of  Water 
into  the  Abdomen  of  a  Dog,  and  clofe  the  Wound 
immediately  after,  this  Water  is  not  to  be  found, 
it  pafles  into  the  VefTels. 

By  thele  general  Explications  we  can  account 
for  all  SanRorm’ s  Experiments ;  there  are  many 
of  them  which  we  have  explain’d  in  what  v»e  now 
have  mentioned  ;  but  here  are  fome  others  which 
are  the  chief:  1 Jl,  Tranfpiration  is  not  alike  at  all 
times,  during  the  four  Hours  after  Meal  it  fcarce 
amounts  to  a  Pound,  becaufe  the  Heat  diminifhing 
in  the  Blood  in  the  Mixture  of  the  Chyle,  the  V ef- 
fels  are  clofed  ;  befides,  the  Fluids  hecome  thicker 
by  that  Mixture:  therefore  we  muft  wait  till  they 
are  divided,  that  they  may  pafs.  In  the  fix  fol¬ 
lowing  Hours  the  Fluid  is  divided,  fo  that  Tranf¬ 
piration  amounts  to  3  Pound :  but  after  that  plen- 
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riful  Tranfpiration  there  remains  a  groffer  Part  of 
the  Fluid ;  thus  in  the  following  fix  Hours  the 
■Derfpirable  Matter  amounts  but  to  a  Pound.  2 dly. 
Men  are  fubjedt  to  a  great  Evacuation  every 
Month,  becaufe  there  is  always  fome  Fluid  ga¬ 
thering;;  and  after  it  has  amounted  to  2  Pounds, 
or  thereabout,  (which  happens  once  in  a  Month) 
it  goes-  off  by  Urine.  1.  Let  us  fuppofe  that  the 
ordinary  Force  that  propels  the  Urine  is  in  pro¬ 
portion  to  4.  2.  That  the  Force  neceflfary  to 

caufe  a  great  Evacuation  of  this  Matter  is  in  pro¬ 
portion  to  6.  3.  That  2  Pound  of  Matter  caufes 

that  Force  to  be  equal  to  6.  4.  That  when  this 

Matter  will  be  in  fuch  a  Quantity,  we  take  8 
Pound  of  Aliment;  then  it  will  appear  that  there 
is  above  7  Pound  and  a  half  of  Matter  which 
fhoukl  go  off  by  Tranfpiration  ;  but  as  this  cannot 
be,  the  Fluids  will  adt  againft  the  urinary  Paf- 
fages  :  And  fince  we  are  to  fuppofe  that  they  have 
Force  fufficient  to  dilate  them  more  than  ordinary, 
they’ll  make  that  Dilatation  ;  which  being  made, 
the  Urine  will  pafs  plentifully,  and  will  carry  off 
with  it  all  that  has  been  heaped  up  during  a  Month. 
The  Evacuation  is  performed  by  the  Kidneys  ra¬ 
ther  than  Inteltines ;  becaufe  the  Blood  propePd 
by  a  greater  Force,  flows  in  a  larger  Quantity  into 
the  Strainers  of  the  Kidneys ;  and  when  it  acquires 
a  certain  Force,  it  opens  the  urinary  Canals  as 
Diuretics :  thefe  Canals  being  thus  opened,  a  large 
Quantity  oi  Matter  is  thrown  there,  3^/y,  Tranf¬ 
piration  leffened  by  degrees,  increafes  by  degrees 
alfo  the  Diameter  of  the  Veflels  and  Strainers  of 
the  Kidneys  and  Inteflines ;  thus  we  perceive  no 
Inconvenience:  But  the  fame  is  not  in  Tranfpira¬ 
tion  which  is  of  a  fudden  checked  by  a  cold  Air  •, 
the  Tubes  in  dilating  fuddenly  muft  fuffer  by  this 
Dilatation,  and  efpecially  in  weak  Bodies,  where  that 
Dilatation  muft  be  more  confiderable.  4 tbly,  Af¬ 
ter 
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ter  violent  Exercife  the  cold  Bath  is  pernicious, 
for  then  Tranfpiration  is  Hopped,  and  the  Bath 
fupprefles  the  Sweat  and  occasions  a  greater  hin¬ 
drance  to  Tranfpiration  ;  befides,  the  Vefiels  are 
too  difl. ended  during  the  Heat,  and  the  Bath  all 
at  once  fhutting  up  the  capillary  Extremities,  the 
Diftenfion  is  increafed.  5tbly,  As  moift  Air  is 
cold,  we  tranfpire  better  when  the  Air  is  dry  ;  but 
when  the  Air  is  heated,  as  in  Summer,  we  are  very 
much  fatigued,  becaufe  then  there  is  a  great  Eva¬ 
poration  ;  for  then  the  Vefiels  are  neither  diftend- 
ed,  nor  the  Nerves  braced,  which  rnuft  neceflarily 
caufe  a  great  Weaknefs.  6tbly,  Light  and  little- 
nourifiiing  Aliments  are  very  aqueous,  and  confe- 
quently  muft  caufe  a  greater  Tranfpiration  ;  but 
nourifhing  Aliments,  i,  e.  thofe  that  are  more  oily, 
and  have  more  folid  Parts,  thicken  the  Blood,  and 
muft  confequently  hinder  Tranfpiration:  As  for 
fermented  Aliments,  they  move  the  folid  Parts, 
and  ftrengthen  them,  and  therefore  caufe  a  greater 
Tranfpiration.  jibly.  When  the  Stomach  is  empty, 
we  tranfpire  but  little,  becaufe  then  the  Strainers 
are  not  furnifhed  with  a  fufficient  Quantity  of 
Matter ;  and  the  fame  happens  when  the  Stomach  is 
too  full,  and  by  that  means  doth  not  digeft :  befides, 
when  the  Stomach  is  thus  fill’d  and  agitated,  the 
Nerves  of  the  whole  Body  are  alfo  mov’d,  and  by 
that  means  clofe  the  capillary  Extremities.  8 thly, 
We  tranipire  better  by  eating  twice  than  once  a 
Day,  for  by  eating  much  at  a  Meal  (as  we  muft 
do  when  we  eat  but  once  in  a  Day)  the  Veffels 
fwell  prodigioufiy,  and  therefore  the  Heat  is  ex- 
tinguifhed  in  a  greater  degree;  all  which  is  an 
hindrance  to  Tranfpiration :  befides,  after  the  large 
Tranfpiration,  the  Blood  is  alkalized  and  heated, 
if  it  is  not  renewed  by  the  Chyle :  this  Heat  da¬ 
mages  the  following  Tranfpiration,  as  appears  by 
what  we  have  already  faid.  p^/y,  At  Night  we 

tranfpire 
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tranfpire  twice  as  much  as  by  Day  ;  the  moderate 
Heat  of  the  Bed  and  the  Nerves  of  the  external 
Parts,  which  are  relaxed,  while  thofe  of  the  Heart 
act  very  brifkly,  the  Ceffation  of  violent  Exer- 
cifes,  and  the  Interchange  of  Cold  and  Heat  which 
we  fuffef  by  Day,  are  the  Caufe  of  this  Phano- 
menon.  i  otbly.  During  the  five  Hours  after  Sup¬ 
per,  we  tranfpire  but  one  Pound ;  but  the  three 
following  Hours  we  tranfpire  three :  this  can  be 
explain’d  by  what  we  have  already  faid  in  the  firfl 
Article:  but  if  we  fweat  whilft  we  Deep,  Tranfpi- 
ration  will  be  diminifhed  by  the  Reafon  already 
given;  if  we  ftir  about  in  the  Bed  the  fame  will 
happen,  by  reafon  of  the  Cold  which  is  felt  by 
retting  our  Joints  in  divers  Places :  interrupted 
Sleep  produces  the  fame  Effedt,  becaufe  the  Blood 
then  caufing  great  Agitations,  vehemently  propels 
the  nervous  Juice,  ftops  the  Extremities  of  the 
Arteries,  and  produces  Sweat.  The  Wearinefs  wre 
feel  in  a  Morning,  as  alfo  fwoln  Eyes,  are  a  Sign 
that  we  have  not  fufficiently  tranfpired  ;  for  the 
Fulnefs  caufing  Stoppages  retards  the  Courfe  of 
the  Fluids,  upon  which  depends  the  Action  of  the 
Body  ;  befides  this,  it  fwells  the  Parts,  which  ea- 
lily  yield,  as  the  Eyes,  ntbly ,  Too  much  Reft 
hinders  Tranfpiration,  becaufe  it  weakens  the  Fi¬ 
bres,  as  we  fhall  fee  hereafter ;  the  Fluids  are  pro- 
pel’d  with  lefs  Force  when  there  is  no  Agitation  in 
the  Body,  for  it  fends  into-  the  Nerves  the  Juice 
which  is  the  Caufe  of  their  Tenfion.  1 2 thly,  Ex- 
ercife  contributes  much  to  Tranfpiration  and  fen- 
fible  Evacuations;  for  there  is  then  preffed  into 
the  Inteftines  a  Humour  which  renders  the  Matter 
flowing:  befides,  the  Motion  of  the  Mufcles  of 
the  Abdomen  putties  the  Feces  downwards ;  but  the 
time  wherein  Exercife  augments  Tranfpiration 
moft,  is  five  or  fix  Hours  after  Meal ;  then  the 

Matters  are  difpofed  to  exhale,  becaufe  they  have 

been 
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been  attenuated  by  Circulation.  We  fhall  know 
the  proper  Exercifes  by  the  /more  or  lefs  violent 
Motions  which  it  caufes  in  the  Body,  iphly.  The 
moderate  Ufe  of  Yenery  contributes  to  Tranfpi¬ 
ration,  by  reafon  that  the  Exercife  is  pleafant ;  and 
by  reafon  of  Contraries,  the  immoderate  Ufe  of 
thefe  Pleafures  flops  the  Exhalation  of  the  Fluids  ; 
but  the  Want  of  thefe  Pleafures  produces  the  fame 
Effedt  as  the  immoderate  Ufe,  the  feminal  Matter 
which  is  gathered  heats  and  dries  the  Fibres  5  be- 
fides,  the  Privation  of  thefe  Pleafures  caufes  Me- 
lancholy  :  All  this  can  diminifh  Tranfpiration. 
14 thly,-  We  won’t  enlarge  upon  the  Paffions,  they 
increafe  or  diminifh  Tranfpiration  according  to  the 
greater  or  lefs  Motion  they  caufe  in  the  Body  ;  fo 
that  we  fhan’t  be  furpriz’d  to  find  Santlorius  men-, 
tion,  that  moderate  Paffions  caufe  plentiful  Tranf¬ 
piration. 

If  the  Dudls  of  Tranfpiration  are  clofed  by  any 
Caufe,  thofe  of  the  Sweat,  which  are  larger,  re¬ 
ceive  a  greater  Quantity  of  Fluid  that  iffues  out  by 
Drops :  Here  is  the  Explication  of  fome  Pheno¬ 
mena  of  this  fenfible  Tranfpiration. 

When  the  Chyle  is  not  changed  into  Blood,  as 
in  confumptive  Perfons,  when  the  Veffels  are  di¬ 
lated  in  Heats,  when  the  Blood  is  propel’d  with 
Violence,  as  in  violent  Exercifes,  Sweat  muft 
trickle  down,  becaufe  the  Plethora  clofes  the  Canals 
of  Tranfpiration. 

But  if  the  Blood  is  propel’d  with  too  much  Vio¬ 
lence,  the  Arteries  comprefs  likewife  the  fudorific 
Canals  •,  which  is  the  Reafon  that  Cordials  often 
fupprefs  the  Sweat. 

in  Agonies  and  Faintings  the  Blood  flops  ;  and 
this  is  the  Reafon  that  the  aqueous  Part  is  prefled 
out :  the  fecretory  Veffels,  which  are  then  relaxed, 
refill  not  the  Force  which  propels  the  Blood. 
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tranfpire  twice  as  much  as  by  Day  ;  the  moderate 
Heat  of  the  Bed  and  the  Nerves  of  the  external 
Parts,  which  are  relaxed,  while  thofe  of  the  Heart 
act  very  brifkly,  the  Ceffation  of  violent  Exer- 
cifes,  and  the  Interchange  of  Cold  and  Heat  which 
we  fuffer  by  Day,  are  the  Caufe  of  this  Pheno¬ 
menon.  i  othly.  During  the  five  Hours  after  Sup¬ 
per,  we  tranfpire  but  one  Pound ;  but  the  three 
following  Hours  we  tranfpire  three :  this  can  be 
explain’d  by  what  we  have  already  faid  in  the  firfl 
Article  :  but  if  we  fweat  whilft  we  deep,  Tranfpi- 
ration  will  be  diminifhed  by  the  Reafon  already 
given;  if  we  ftir  about  in  the  Bed  the  fame  will 
happen,  by  reafon  of  the  Cold  which  is  felt  by 
refting  our  joints  in  divers  Places :  interrupted 
Sleep  produces  the  lame  Effedt,  becaufe  the  Blood 
then  caufing  great  Agitations,  vehemently  propels 
the  nervous  Juice,  flops  the  Extremities  of  the 
Arteries,  and  produces  Sweat.  The  Wearinefs  we 
feel  in  a  Morning,  as  alfo  fwoln  Eyes,  are  a  Sign 
that  we  have  not  fufficiently  tranfpired  ;  for  the 
Eulnefs  caufing  Stoppages  retards  the  Courfe  of 
the  Fluids,  upon  which  depends  the  Adtion  of  the 
Body  •,  befides  this,  it  fwells  the  Parts,  which  ea- 
fily  yield,  as  the  Eyes,  nthly ,  Too  much  Reft 
hinders  Tranfpiration,  becaufe  it  weakens  the  Fi¬ 
bres,  as  we  fhall  fee  hereafter ;  the  Fluids  are  pro- 
pel’d  with  lefs  Force  when  there  is  no  Agitation  in 
the  Body,  for  it  fends  into-  the  Nerves  the  juice 
which  is  the  Caufe  of  their  Tenfion.  i2tbly,  Ex- 
ercife  contributes  much  to  Tranfpiration  and  fen- 
fible  Evacuations;  for  there  is  then  preffed  into 
the  Inteftines  a  Humour  which  renders  the  Matter 
flowing:  befides,  the  Motion  of  the  Mufcles  of 
the  Abdomen  pufhes  the  Feces  downwards ;  but  the 
time  wherein  Exercife  augments  Tranfpiration 
moil,  is  five  or  fix  Hours  after  Meal ;  then  the 

Matters  are  difpofed  to  exhale,  becaufe  they  have 
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been  attenuated  by  Circulation.  We  lhall  know 
the  proper  Exercifes  by  the  /more  or  lefs  violent 
Motions  which  it  caufes  in  the  Body,  lpbly ,  The 
moderate  Ufe  of  Venery  contributes  to  Tranfpi¬ 
ration,  by  reafon  that  the  Exercife  is  pleafant ;  and 
by  reafon  of  Contraries,  the  immoderate  Ufe  of 
thefe  Pleafures  flops  the  Exhalation  of  the  Fluids  ; 
but  the  Want  of  thefe  Pleafures  produces  the  fame 
Effedt  as  the  immoderate  Ufe,  the  feminal  Matter 
which  is  gathered  heats  and  dries  the  Fibres ;  be- 
fides,  the  Privation  of  thefe  Pleafures  caufes  Me¬ 
lancholy  :  All  this  can  diminifli  Tranfpiration. 
lpbly j  We  won’t  enlarge  upon  the  Paffions,  they 
increafe  or  diminilh  Tranfpiration  according  to  the 
greater  or  lefs  Motion  they  caufe  in  the  Body  •,  fo 
that  we  fhan’t  be  furpriz’d  to  find  Santlorius  men¬ 
tion,  that  moderate  Paffions  caufe  plentiful  Tranf¬ 
piration. 

If  the  Dudis  of  Tranfpiration  are  clofed  by  any 
Caufe,  thofe  of  the  Sweat,  which  are  larger,  re¬ 
ceive  a  greater  Quantity  of  Fluid  that  iffuesout  by 
Drops :  Here  is  the  Explication  of  fome  Pheno¬ 
mena  of  this  fenfible  Tranfpiration. 

When  the  Chyle  is  not  changed  into  Blood,  as 
in  confumptive  Perfons,  when  the  Veffels  are  di¬ 
lated  in  Heats,  when  the  Blood  is  propel’d  with 
Violence,  as  in  violent  Exercifes,  Sweat  mult 
trickle  down,  becaufe  the  Plethora  clofes  the  Canals 
of  Tranfpiration. 

But  if  the  Blood  is  propel’d  with  too  much  Vio¬ 
lence,  the  Arteries  comprefs  likewife  the  fudorific 
Canals  •,  which  is  the  Reafon  that  Cordials  often 
fupprefs  the  Sweat. 

In  Agonies  and  Faintings  the  Blood  ftops ;  and 
this  is  Cue  Reafon  that  the  aqueous  Part  is  prefled 
out:  the  fecretory  Veflels,  vvhich  are  then  relaxed, 
refill  not  the  Force  which  propels  the  Blood. 
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caufed  the  Difiolution  has  more  Affinity  with  vo¬ 
latile  Alkaly  than  with  Mercury  ;  fo  that  it  mult 
leave  the  mercurial  Parts  to  be  join’d  to  that  Salt. 
2 dip,  The  acid  that  is  found  join’d  with  the  volatile 
Alkaly  is  feparated  from  it,  to  give  place  to  the  ni¬ 
trous  Acid,  and  is  mixed  with  the  Mercury  preci¬ 
pitated  by  its  Weight,  which  is  not  borne  up  as 
before;  but  this  Precipitation  ought  not  to  make 
us  conclude  that  the  Salt  of  Sweat  is  Alkaly,  it  is 
Sal  Salfum ,  if  it  has  not  been  preferved  a  long 
while. 

The  Subftance  of  the  Sweat  muft  be  thicker 
than  that  of  Tranfpiration,  becaufe  it  is  filtrated 
thro’  larger  Canals :  As  thefe  Canals  take  their  rife 
from  fanguinary  Veffels,  the  Blood  may  pafs  there 
if  they  are  dilated  to  a  certain  Point ;  thus  we  may 
be  fubjedt  to  Sweatings  of  Blood.  It  is  this  Com¬ 
munication  of  the  Blood-Vefiels  with  thofe  of  the 
Sweat  that  caufes  it  to  have  the  fame  Smell  and 
Colour  of  things  which  we  have  eat.  It  is  reported 
in  the  Rphemertdes  of  Germany,  that  Rhubarb  co¬ 
loured  the  Sweat  of  one  Mentzel.  Bartholine  gives 
us  an  Account  of  a  Scholar,  in  whom  Spanijh  red 
Wine  produced  the  fame  Efteft.  Beer  can  pafs 
thro’  the  fecretory  Canals  of  the  Skin.  The  Smell 
of  Garlick  and  Sournefs  of  the  ]uice  of  Lemons 
can  be  perceiv’d  in  the  Sweat.  Sal-mouth  and  Bennet 
bring  Examples  of  it.  Children  at  the  Break  ex¬ 
hale  a  milky  Acid  by  Tranfpiration.  In  certain 
Bodies  the  Sweat  has  an  agreeable  Smell,  in  others 
a  very  difagreeable  one.  Edmund  de  Meara  afferts, 
that  a  Man  (whom  he  knew)  when  he  had  drank 
much  Wine  fmelt  like  a  Corpfe.  Pechlin  gives  us 
an  Account  concerning  one  of  his  Friends,  who 
always  fmelt  of  certain  Parts  that  fhall  be  name- 
lefs,  and  which  changed  to  the  Smell  of  Mufk 
when  he  was  fick.  The  Smell  of  the  Sweat  is  the 

Occafion  of  People’s  immediately  perceiving  a  Cat, 
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There  are  Writers  who  aflert,  that  Parents  and 
Children,  who  knew  not  one  another,  took  a  fur- 
prizing  Pleafure  in  looking  on  each  other.  If  this 
be  true,  we  may  attribute  it,  according  to  fome  Au¬ 
thors,  to  the  Effluvia  which  arife  from  the  Skin. 

Remark  V.  Of  the  Hairs . ' 

THERE  are  a  .  great  many  Enquiries  to  be 
made  upon  the  Elairs:  Men  have  Beards,  and 
Women  have  none :  They  grow  in  certain  Parts, 
and  not  in  others  :  They  are  black  in  the  Armpits, 
Groins,  Anus,  Lima  alba ,  Hippogaftrum,  Thigh, 
Legs,  Arn\s  ■,  and  in  the 'other  Parts  of  the  Body 
they  are  not  tne  lame :  in  infants,  in  Aciults,  and 
in  old  Men  they  vary  very  much. 

We  mention’d,  that  the  Hairs  were  fixd  to  the 
Skin  exteriourly ;  but  we  find  them  implanted  in 
the  Fat,  nay  even  fometimes  deeply  rooted.  They 
arife  from  thofe  final  1  ova!  Corpufcles,  whereof 
the  famous  Monfieur  Chirac  gave  us  a  Defcription. 
Thefe  oval  Follicles  are  compofed,  according  to 
his  Opinion,  of  two  Membranes,  the  one  external, 
the  other  internal  •,  the  external  is  tendinous,  an 
infinite  Number  of  final!  Filaments,  which  arife 
in  Fafcicultz,  form  its  Texture  :  it  is  lined  inwardly 
with  a  glandular  Membrane,  which  (according  to 
the  Opinion  of  that  above-mention’d  learned  Gen¬ 
tleman)  appears  to  have  fome  relation  with  the  cor¬ 
tical  Subftance  of  the  Brain.  In  that  Capfule  we 
perceive  the  Roots  of  the  Hairs,  which  is  bath’d 
with  a  Fluid  that  is  continually  filtrated  there.  Be¬ 
fore  the  Body  of  the  Hairs  fprouts,  at  the  Root 
there  is  a  medullary  Subftance,  which  without 
doubt  furnilhes  its  Nourifhment.  That  Body  of 
the  Hair  is  compofed  of  final  1  Roots  which  meet 
together ;  it  is  furrounded  with  a  great  number  of 
blackifh  Lines,  that  are  extended  from  the  Root 

to 
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to  the  Extremity  ;  likely  thele  Lines  are  fangui- 
nary  Veffels  deftin’d  for  the  Nourifhment  of  the 
Hairs. 

Mr.  Ruyfcb  mentions  the  Hairs  in  a  Letter,  and 
in  his  Thefaurus  Anatomicus.  He  is  of  opinion,  that 
they  are  nothing  but  a  continuation  of  nervous 
Papilla :  He  takes  notice  of  them  as  of  vafcular 
Parts.  Leeuwenhoek  is  of  the  fame  Opinion.  I  could 
not  exactly  diftinguifh  Mr.  Chirac's  Opinion  con- 
cerning  the  Structure  of  the  Capful a. 

Bidloo  aflerted,  that  the  Hairs  fend  forth  Branches ; 
he  has  given  us  their  Figure :  but  with  the  greateft 
Exactitude  of  the  Microfcope  we  can’t  difcover 
this  •,  we  can’t  but  obferve  a  pretty  fmooth  and 
diaphanous  Body.  Very  likely  the  Hairs  this  Ana- 
tonfift  examin’d  had  fomewhat  particular  in  them. 

As  the  Hairs  are  Expanfions  of  nervous  Papilla, 
as  they  are  vafcular,  as  their  Roots  are  bath’d  with 
fome  Fluid,  it  will  follow,  ijt.  That  they  muft 
grow:  idly.  That  we  muft  feel  fome  Pain  when 
they  are  plucked  off;  the  Nerves,  from  which  they 
are  feparated,  then  fuffer  a  Solution  of  Continuity. 

The  blackifh  Lines  above-mention’d  being  fan- 
guinary  Veffels,  it  follows,  ifi ,  That  in  thofe  whofe 
Veffels  are  large  enough  to  receive  a  large  Quantity 
of  Blood,  the  Hairs  will  be  black.  2 dly,  That  in 
thofe  where  they  will  not  be  enough  dilated,  nothing 
but  an  Oil  or  Lymph  will  enter ;  and  confequently 
the  Hairs  will  be  fair.  In  the  Northern  Countries 
they  are  contracted  by  the  Cold,  and  confequently 
they  only  receive  a  Lymph  or  Oil;  and  therefore 
in  thofe  Climates  they  will  be  fair  :  But  in  the 
Southern  Countries,  as  they  are  rarefied,  the  Blood 
enters,  and  confequently  they  will  be  black.  3 dly , 
That  they  will  be  black  in  Adults  rather  than  in 
Infants;  for,  befide  the  Augmentation  of  the  Vef¬ 
fels  of  the  Flairs  in  Adults,  the  Fibres  which  con¬ 
vey  thither  the  Nourifhment,  augment  in  Strength ; 
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and  therefore  the  Blood  is  carried  to  the  Root  with 
greater  Force.  4 thly,  That  the  Blood  may  flow 
thro*  the  Hairs,  as  it  happens  in  a  Difeafe  call’d 
Plica ,  which  is  peculiar  to  the  Polanders.  $fbly? 
That  in  old  People  the  Hairs  ought  to  become 
white,  for  every  thing  withers  in  old  Age ;  and 
confequently  the  Blood  cannot  enter  every  where 
as  before. 

Women  have  no  Beards,  altho’  Men  hate  at 
the  Age  of  eighteen.  1 ft.  The  Faces  of  Men  are 
dry,  we  generally  obfefVe  this  in  thofe  who  have 
ftrong  Beards  ;  but  the  Faces  of  Women  are  bet¬ 
ter  preferv’d.  idly.  Men  tranfpire  much,  Women' 
but  little  ;  confequently  there  remains  a  thick  and 
black  Blood  in  Men,  whilft  Fluid  in  the  other 
Sex.  %dly.  The  Fibres  are  ftronger  in  Men  than 
Women  j  they  can  therefore  propel  the  Blood  with 
greater  Strength  :  and  thefe  are  the  Differenced 
between  Men  and  Women.  Can  thefe  Differences 
be  the  Caufe  of  all  thefe  Phenomena?  Some  would 
immediately  fay,  (according  to  that)  that  Women 
could  not  have  long  Hairs  in  other  Places :  I  own 
we  can’t  exatSly  anfwer  this  Difficulty :  But  could  we 
not  anfwer,  That  the  Blood  is  carried  in  great 
Quantities  to  the  Parts  of  Generation,  and  that? 
the  Armpit  is  a  very  hot  Place  5  and  that  thus  the 
Blood  occafions  the  Growth  of  the  Hairs  in  thofe 
Parts  in  Women  ? 


The  Hairs  in  certain  Subjefts  are  curl’d,  in 
ethers  not.  Some  Authors  have  wrote,  but  with- 
out  Foundation,  that  the  Occafion  of  it  was  the 
Drinels  of  the  Hairs.  There  are  Hairs  that  curl, 
which  are  moifter  than  others  that  do  not  curl  * 
we  find  thefe  Examples  daily :  It  is  true  that  the 
flairs  of  the  Privities  are  always  curl’d  ;  that  with¬ 
out  ooubt  can  be  occa hon’d  by  nothing  but  the 
Heat.  But  we  muff  obferve  they  are  rather  frizzled 
than  curl’d  j  and  that  can  be  furdy  attributed  to  the 
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Hair  frizzles  near  a  Fire  j  the  Moiftnefs  ex¬ 
haling  the  folid  Parts  approach  one  another,  and 
take  different  Situations,  according  to  their  diffe¬ 
rent  Difpofitions ;  for  there  is  certainly  another 
Caufe  to  which  the  Curls  are  to  be  attributed:  no 
doubt  it  proceeds  from  nothing  but  the  Figure  the 
Hairs  take  in  the  Pores.  If  they  iffue  out  of  wind¬ 
ing  Pores,  they  take  the  fame  Figure  and  when 
they  are  expofed  to  the  Air,  their  Parts  contract 
in  the  fame  Order  as  they  receiv’d  in  their  Paffage. 

Before  we  leave  this  Subject,  we  muft  obferve 
how  the  Hairs  become  forked,  and  whence  they 
take  their  Colour,  ift,  Mr.  Chirac  obferv’d,  that 
the  Bodies  of  Hairs  were  nothing  but  a  Bundle  of 
fmall  Threads  that  may  be  feparated.  2 dly,  The 
Flairs  can  become  white,  if  we  exhale  the  blackifh 
Matter  out  of  their  Veflels  ;  and  it  is  done  by  the 
Dew:  for  their  black  Colour  is  a  trueTindiure. 

.  The  Ufe  of  the  Hairs  is  as  unknown  to  us  as 
that  we  have  juft  now  been  fpeaking  of.  Some 
Authors  have  afferted,  that  the  Groins  were  cover’d 
with  Hair,  that  the  Parts  fhould  not  rub  againft 
one  another  in  Coition.  But  all  this  is  trifling ; 
and  thofe  who  are  of  opinion,  that  the  Hairs  ferv’d 
as  Props  to  the  fecretory  Dudts,  are  not  lei's  ri¬ 
diculous. 

There  is  no  doubt  but  that  Providence  furnifhed 
Beafts  with  it  to  defend  them  from  the  Injuries  of 
the  Seafons,  and  gave  it  Men  for  the  fame  Pur- 
pofe  •,  but  as  to  thofe  in  the  reft  of  the  Parts,  we 
can’t  account  for  their  Ufe. 

Remark  VI.  Of  the  Fat . 

According  to  the  Obfervations  of  Malpighi,  the 
arterial  Veflels  being  divided,  are  fpread  in 
the  Ceils  of  the  Membrana  adipofa,  which  lerves 

them  as  a  Bafis  j  and  in  thefe  Cellules  the  oily  Sub- 
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ftance  of  the  Blood  is  fecreted :  the  more  thofe 
Cellules  are  fill’d,  the  more  the  Surface  of  the 
Skin  that  covers  the  Body  is  fmooth  and  polilhed. 
In  order  to  carry  that  Oil  into  the  Cellules  there 
is  no  need  of  VeiTels,  but  in  thofe  Places  there  muft 
neceffariiy  be  arterial  Pores  thro5  which  the  Fat 
may  trarfi'ude :  in  the  fame  manner  there  is  a  Ne- 
ceffity  of  Pores  to  carry  back  that  Oil,  and  place 
it  in  the  Veins.  The  Marrow  is  a  fort  of  Fat 
which  is  feparated  in  the  Cavity  of  the  Bones : 
Bergerus  afferts,  that  the  external  Membrane  of  the 
Arteries  by  its  Expanfion  forms  an  infinite  Num¬ 
ber  of  Cellules,  thro5  which  the  Oil  that  forms  the 
Marrow  is  filtrated  •,  but  this  is  uncertain :  What 
we  are  certain  of  is,  that  there  is  a  Membrane 
which  enters  the  Network,  and  forms  there  Cel¬ 
lules  refembling  Bunches  of  Grapes.  This  Mem¬ 
brane  flicks  to  the  internal  Periofteum ,  and  re¬ 
ceives  the  Oil  of  the  Arteries.  Clopton  Havers  was 
of  opinion,  that  they  were  Glands  which  filtrated 
that  Oil  ;  but  thefe  are  not  necefiary,  and  v/e  have 
no  Proof  of  their  Exiftence.  Some  Authors  be¬ 
liev’d,  that  the  Marrow  fuffer’d  feme  Changes  ac¬ 
cording  to  the  Increafe  and  Decreafe  of  the  Moon : 
This  is  but  a  vulgar  Opinion,  which  wants  Proof ; 
it  diminifhes  only  according  to  the  animal  Motions. 

There  is  filtrated  in  the  Articulation  of  the 
Bones  a  fort  of  oily  Subftance  call’d  Synovia  ;  ic 
iffuesout  of  certain  Organs  call’d  Synovial  Glands: 
it  is  in  order  to  facilitate  the  Motions,  that  Nature 
placed  thefe  fecretory  Organs  in  the  Articulations. 
The  chalky  Matter  that  is  depofited  in  the  Jointures 
when  we  are  attacked  with  the  Gout,  proceed  from 
thofe  Glands. 

s  If  we  mix  Spirits  of  Nitre  with  Oil  of  Olives, 
that  Compound  refembles  Marrow,  and  melts  on 
the  Fire:  If  we  leave  thofe  two  Subfiances  in  Di- 
;  geftion  for  fome  Days,  the  Fluid  Part  is  exhaled, 
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and  there  will  remain  a  more  folid  Mafs. 

The  Marrow  may  take  its  Rife  from  the  fam: 
Origin  ;  but  we  are  not  to  fuppofe  that  there  is  ii 
Human  Blood  nitrous  Spirits  like  thofe  ufed  ii 
this  Operation. 

Remark  VII.  Of  Mufcuiar  Motion. 
H  E  A&ion  of  the  Mufcles  is  determin’d  b 


1  the  Direction  of  their  Fibres ;  fo  that  we  ca; 
eafily  fee  the  Effects  the  Mufcles  of  the  Aldomt 
can  produce.  In  order  to  be  perfectly  acquainte 
with  them,  we  mutt  examine  thoroughly  tl~ 
moveable  Parts  upon  which  they  a£t ;  their  Adtioi 
either  compound  or  fimple,  their  Obliquity,  tH 
fixed  Point  in  their  Motions :  I  don’t  enter  upc 
Particulars,  becaufe  it  would  be  too  tedious, 
now  {hall  treat  of  the  Structure  of  the  Mufcles 
general,  and  the  Caufe  of  their  Aftion. 

All  the  Mufcles  are  compos’d  of  a  tendinoc 
and  flefhy  Belly ;  they  may  be  divided  into  fma 
Mufcles,  which  are  alfo  tendinous  and  flefhy :  the 
fmall  Mufcles  can  be  reduced  into  ftill  fmalle 
where  the  fame  Strudlure  is  to  be  obferv’d.  Nc 
withftanding  thefe  Divifions,  there  may  be  ma 
others  yet  fmaller;  and  fo  ad  infinitum.  The 
mufcuiar  Fafciculs  are  compofed  of  Fibres,  whi 
are  neither  Arteries,  Veins,  nor  lymphatic  Vetfe 
The  Nerves  in  entring  the  Mufcles  cat!  off  t 
Membrane  which  invefted  them ;  they  are  ran 
fied  afterwards  throughout  all  the  Subftance  of  t’ 
Mufcle ;  there  is  not  a  Point  where  they  are  r 
to  be  found :  thefe  Nerves  at  iaft  vanith.  Can  ■ 
not  fay,  that  thefe  nervous  Extremities  are  e 
panded,  and  form  thofe  mufcuiar  Fibres?  We 
in  other  Parts  of  the  Body,  that  thofe  fmall  Ner 
grow  much  larger,  and  are  expanded  in  the  Fo 
of  a  Membrane,  as  we  may  obferve  in  a  great  ms 
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Places:  May  not  thefe  mufcular  Fibres  be  an  Ex- 
pa  nfion  of  Nerves  ?  Could  not  this  Production 
form  a  long  and  continued  Cavity  or  Vehicles  ? 
But  however,  there  are  Fibres  that  form  mufcular 
Fafciculi ;  thefe  Fafciculi  are  wrap’d  up  in  a  parti¬ 
cular  Membrane  that  feparates  them  from  others : 
this  Membrane  is  cellular,  fill’d  with  an  Oil  that 
proceeds  from  the  Arteries,  as  appears  by  the  In¬ 
jections  of  Mercury.  Notwithftanding  this  Mem¬ 
brane  is  only  an  Expanfion  of  that  which  covers 
the  Mufcle,  it  penetrates  into  the  Subftance  of  the 
Mufcle,  and  is  expanded  thro’  the  Interftices  of 
the  mufcular  Fafciculi  which  it  covers  ;  thus  it  ties 
the  one  to  the  other,  and  feparates  them  at  the 
fame  time. 

There  are  Arteries  that  enter  the  Mufcles  ;  their 
Ramifications  are  fo  numerous  at  firft  Sight,  that 
we  might  believe  they  compofe  the  whole  Mufcle : 
they  are  fpread  thro’  the  mufcular  Fafciculi  in  the 
Membrane  that  feparates  them,  and  perhaps  even 
upon  the  Surface  of  each  Fibre :  They  there  form, 
according  to  the  Opinion  of  Ruyfcb ,  reticular 
Plexus’s  ;  they  end  in  oily  Filtres.  And  Ruyfcb  is 
alfo  of  Opinion,  that  they  terminate  into  lymphatic 
VelTels:  perhaps  they  degenerate  into  hollow  Fi¬ 
bres  that  inofculate  with  thofe  of  the  Nerves.  It 
is  certain  that  there  is  not  a  Branch  of  Arteries 
which  doth  not  anfwer  to  a  Branch  of  Veins,  and 
which  at  laft  unite  with  other  Ramifications,  to 
form  a  large  Trunk.  There  are  alfo  Lymphatics 
that  a  rife  from  the  Mufcles. 

A  1  endon  may  be  divided  into  as  many  Fibres 
as  a  Mufcle  itfelf ;  for  it  is  nothing  elfe  than  muf¬ 
cular  Fibres  more  compaCt :  the  Blood-Vefiels  are 
not  vifible  in  it  •,  but  Ruyfcb  has  difcover’d  in  them 
an  infinite  Number  by  his  Injections.  The  Union 
of  the  Fibres  forms  the  Tendon  which  is  call’d 
dponeurcfts,  if  it  is  extended  as  a  Membrane.  The 
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ftnall  Fafciculi  are  tendinous,  as  we  have  already 
faid.  According  to  the  various  Arrangement  oh 
thefe  Fafciculi ,  the  Mufcle  takes  divers  Figures.. 
Placed  one  over-againft  the  other,  they  form  a 
rectangled  Parallelogram  or  obtufe  Angle.  Many 
of  thefe  Parallelograms  diverfly  fituatecg  will  form; 
Mufcles  of  various  Figures,  as  the  Frapefius,  and! 
the  Deli  aide  Mufcle,  &c. 

The  Mulcles  are  the  Inftruments  by  which  we 
move  our  Bodies ;  they  are  as  the  Reins,  in  order 
to  turn  the  Solids  of  one  Side  and  the  other.  Thefe 
Motions  are  perform’d  by  the  Contraction  of  the: 
Mufcles.  When  the  Mufcle  contracts,  the  two 
Points  to  which  the  Mufcle  is  fixed  muft  necefifarily 
approach  one  another. 

Nothing  is  more  difficult  than  the  finding  the: 
Caufe  or  Mechanifm  by  which  the  Mufcles  are:: 
fhorten’d.  This  is  caufed  by  the  Dilatation  or 
Contraction  :  the  Dilatation  appears  at  firft  Sight ; 
but  there  is  good  Reafon  to  believe,  that  the  Body 
of  the  Mufcle  takes  up  lefs  Space  during  the  Con¬ 
traction  ;  and  confequently  it  is  fhorten’d.  i  ft.  The: 
Heart  acts  by  being  contracted.  2 dly.  The  Mufcles 
grow  pale  when  contracted,  confequently  contain  1 
lefs  Blood.  3 dly.  The  Fibres  feem  to  fhrink  in  the 
Contraction  of  the  Mufcles.  4 thly,  If  a  Man  dips 
his  Arm  into  a  Veffel  full  of  Water,  that  Water, 
according  to  Gliffony  defcends  when  the  Mufcles 
of  the  Arm  are  in  Contraction,  stbly,  The  Mufcles 
when  in  Contraction  are  more  rough,  which  cannot 
happen  by  the  Dilatation.  6tbly,  When  we  cut  the 
Apex  of  a  Fleart  alive,  and  introduce  our  Finger, 
it  prefTes  the  Finger  by  its  Contraction,  and  is  con¬ 
tracted  on  all  Sides.  From  thefe  Facts  it  follows, 
that  there  is  a  real  Conftrictjon  in  the  Contraction 
pf  the  Mufcles. 

In  order  to  explain  the  Contraction  of  the  Mufcles, 

they  have  had  recourfe  to  a  kind  of  a  Materia  Sub- 
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tilis ,  which  flows  in  the  Nerves,  and  returns,  ac¬ 
cording  to  the  Opinion  of  fome  Authors,  from  the 
Extremities  to  the  Elead,  in  order  to  convey  thi¬ 
ther  the  Impreflion  of  Objects  :  It  is  true,  that  the 
Fluid  which  runs  in  the  Nerves  feems  to  be  the 
only  Caufe  of  the  Contraction  of  the  Mufcles  *  but 
we  cannot  prove  in  the  animal  Body  the  Exiftence 
of  fuch  a  Fluid  which  comes  from  the  Brain,  and 
returns  into  it,  the  propelling  Force  in  the  Nerves 
is  always  fuperior  to  the  Motions  that  Objects 
caufe  in  the  Nerves :  befides,  when  a  Mufcle 
flackens  fuddenly,  thofe  Spirits  in  reflowing  would 
make  Imprefiions  in  the  Brain.  That  Reflux  there¬ 
fore  does  not  exit,  it  is  contrary  to  the  Laws  of 
Circulation  which  is  obferv’d  in  animal  Bodies, 
and  nothing  but  the  Facility  of  explaining  a  Phe¬ 
nomenon  that  has  induced  fome  Authors  to  embrace 
it.  Neither  can  the  Blood  flopped  in  the  Vefiels 
caufe  the  Contraction,  for  it  is  preffed  out  of  the 
Mufcles.  For  another  Proof,  we  may  only  ob- 
ferve  that  the  Veflels  which  are  in  the  mufcular 
Subftance  are  very  fmall,  and  on  account  of  their 
Minutenefs  may  look  upon  them  as  cylindrical ; 
but  cylindric  Tubes  contract  not  when  they  are 
fwell’d  the  Reafon  is  evident :  Therefore  it  would 
be  neceflary  for  the  middle  of  a  Tube  to  be  di¬ 
lated  much  more  than  the  Extremities.  This  is 
impoflible,  becaufe  the  Tube  being  cylindrical, 
the  Extremity  is  dilated  by  the  fame  Quantity  of 
Matter  as  the  middle.  I  could  produce  feveral 
other  Reafons  from  the  Mechanifm,  but  this  Ample 
Reafon  lufficeth ;  there  remains  but  one  Pheno¬ 
menon ,  -which  is  as  follows. 

If  there  were  Vehicles  between  the  nervous  Fi¬ 
bres,  and  that  thofe  Veflcles  receiv’d  nothing  of 
the  Blood,  or  any  other  Fluid  that  arifes  from  the 
Blood,  but  during  the  Contraction,  it  would  fol¬ 
low,  that  thofe  Vehicles  inflated  would  raife  the 
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nervous  Fibres,  and  divide  them  from  one  an¬ 
other:  the  Tendons  therefore  would  necefiarily  ap¬ 
proach  one  another.  But,  i ft,  Thefe  Veficles  are 
a  mere  Suppofition ;  it  is  true  that  this  alone  is 
pot  fufficienc  to  rejeft  it :  but  at  leaft  we  have  a 
Right  to  demand,  that  this  Hypothefis  may  an- 
fwer  the  Phenomena  that  are  to  be  explain’d,  idly. 
By  this  Spppofnion  we  muft  fay,  that  the  Vefiels 
permit  no  more  the  Blood  to  take  its  ufual  Courfe ; 
for  if  the  Blood  could  flow  there  as  before,  jc- 
would  not  be  forced  to  enter  the  Veficles.  They 
may  perhaps  advance,  that  the  Blood  is  propel’d 
jn  the  Mufcle  with  greater  Force :  But  where  is 
£he  Caufe  of  this  more  violent  Force  ?  Befides,  if 
that  fbould  be  the  Cafe,  would  the  Mufcle  grow 
pRe  ?  Therefore  the  Pafiage  of  the  Blood  muft 
be  flopped  in  the  Vefiels  :  But  what  is  the  Reafon 
pf  it  ?  Some  will  fay  at  firft  that  it  is  in  the  Con- 
tradfipn  of  the  Neryes,  which  are  then  agitated  by 
jhe  moving  Power.  Let  us  fee  whether  this  an- 
fwers  to  the  Phenomena  of  mufcular  Contraction, 
Letusfuppofe  that  in  the  Relaxation  of  the  Mufcle, 
the  Motion  of  the  Blood  which  prefTes  the  Sides  of 
the  Arteries  is  equal  to  4,  that  Blood  is  flopped, 
and  as  it  always  comes  there  afrefh,  the  Prefiiire 
augments;  fpppofe  this  Frefiiire  amounts  to  10, 
jhis  Excels  of  FrefTure  caufes  the  Blood  to  enter 
into  the  Veficles  we  were  fpeaking  of:  But  hence 
it  evidently  follows,  that  the  Arteries  become 
more  turgid  ;  confequently  the  Mufcle  ought  not 
to  be  pale  nor  occupy  lefs  Space  ^  which  is  con¬ 
trary  to  Experience,  I  fhall  perhaps  be  anfwer’d, 
that  the  Blood  in  fwclling  the  Veficles  contracts 
the  Yeffels ;  But  again  there  would  be  a  Momen¬ 
tum  where  the  Mufcle  ought  to  be  more  inflated 
and  more  red.  We  can  by  this  fee  the  Founda¬ 
tion  upon  which  Baglivi’s  Opinion  is  founded, 

Syhich  differs  but  little  from  that  which  we  now 
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were  fpeaking  of.  The  Explication  of  mufcular 
Motion  given  by  Mr.  Deidier  is  not  more  folid. 
This  Author  fuppofes  in  a  Thefts,  that  the  ner¬ 
vous  Fibres  contracting  in  a  Mufcle,  the  Blood 
would  flow  there  in  a  lefs  Quantity  than  its  Anta- 
gonift,  which  carries  it  off  that  Way.  Thefe  are 
his  Expreflions :  The  nervous  Filaments  are  gathered 
as  long  as  the  Mufcle  is  in  Contraction :  By  this  Con¬ 
traction  the  Blood  flows  eafler  in  the  Antagonift  5 
hence  it  is  that  that  Antagonift  exceeds  in  Quantity 
the  Mufcle  already  contracted  by  the  Difpofltion  of  its 
Structure.  There  is  no  need  of  refuting  this  Opi¬ 
nion,  there  is  not  one  Reafon  to  fupport  it. 

From  all  thefe  Reafons  it  evidently  follows,  that 
it  is  not  the  Blood  that  fwells  the  Veficles,  nor  the 
Veflfels  in  the  Contraction  of  the  Mufcles.  Be- 
fides,  let  us  reflect  upon  the  Heart  of  an  Eel, 
which  Beats  a  long  time  after  it  has  been  feparated 
from  its  Veffeis:  The  fame  Principle  by  which  it 
beats,  is  the  Principle  of  the  Contraction  of  the 
Mufcles;  for  we  cannot  fay  that  the  ACtion  of 
the  Blood  occafions  the  Pulfation  of  the  Heart. 
One  of  the  greateft  Men  of  our  Age  has  given  an 
Explanation  concerning  mufcular  Motion  which  is 
pnworthy  of  fo  great  a  Genius.  When  the  Will, 
fays  he,  fends  the  nervous  Juice  into  the  Mufcles, 
the  Parts  of  that  Juice  by  their  fubtle  Points  are 
fixed  to  the  Particles  of  the  Blood  and  divides  them, 
and  then  the  Parts  of  Air  enclofed  in  that  Blood 
form  an  Ebullition,  and  are  dilated  at  once.  That 
.Air  is  not  a  thick  but  a  very  fubtile  one,  which 
eafiiy  evaporates,  a?  foon  as  by  a  fudden  Impe- 
tuofity  it  has  rarefied  the  Blood.  There  are  two 
ftrong  Points  in  the  nervous  Juice,  they  break  the 
Cellules  where  a  great  many  thick  Parts  of  Air 
are  enclofed ;  hence  it  is  that  Veficles  fometimes 
appear  on  the  Surface  of  the  Mufcles.  It  is  by 
the  Formation  of  fuch  Veficles  that  (according  to 
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the  Opinion  of  this  Author)  the  Dropfy  call’d 
‘Tympanites  is  produced.  Probably  he  never  ob- 
ferv’d  that  this  Tumour  proceeded  only  from  the 
Air  which  bloats  the  Inteftines ;  it  is  (according 
to  the  fame  Author)  a  vulgar  Error  to  attribute 
the  Palfy  to  an  ObftruCtion  of  the  nervous  Juice  : 
It  is  more  probable  (he  thinks)  to  fuppofe  it  a 
Diminution  of  the  pungitive  Quality  in  the  nervous 
Juice.  Strange  Suppofitions !  A  Lover  of  Hy- 
pothefes  need  but  affirm  that  there  is  an  igneous 
Matter  in  the  Nerves,  and  that  when  it  penetrates 
the  Mufcle,  it  is  enflamed  and  rarefied  with  the 
Fat  of  the  Mufcle.  Is  not  this  Suppofition  as  well 
grounded  as  that  of  this  Author’s?  This  Opinion 
has  appear’d  in  divers  Manners  ;  Willis ,  I  think, 
was  the  firft  Inventor  of  it:  he  faid  there  was  an 
Explofion  in  a  Matter  which  run  thro’  the  Nerves 
of  the  Head  to  the  Extremities.  A  famous  Pro- 
fefibr  was  of  the  fame  Mind  •,  he  found  a  Simi¬ 
litude  of  ail  what  paft  in  the  Contraction  of  the 
Mufcles  to  the  Action  of  Gunpowder  :  the  animal 
Spirits  mixed  with  the  Blood  are  rarefied  at  once, 
(as  that  Author  believes :)  he  call’d  this  Rarefac¬ 
tion  explofive  Copulation.  What  Imaginations  ! 
What  falfe  Ideas  !  Can  we  find  in  our  Fluids  any 
Principle  that  refembles  Gunpowder  ? 

The  Opinion  of  Dr.  Keil  is  nothing  but  the  ex- 
plofive  Copulation  ex  prefled  in  other  Terms.  This 
Author,  who  had  nothing  in  his  Plead  but  the  At¬ 
traction  or  unknown  Caufe  of  Sir  Ifaac  Newton , 
fuppofes  that  the  Parts  of  the  nervous  Juice  have 
an  extraordinary  Attraction,  and  as  foon  as  they 
are  mixed  with  the  Blood,  attraft  the  Particles 
that  compofe  it  :  thefe  Parts  more  ftrongly  at¬ 
tracted  occupy  lefs  Space  •,  by  that  means  the  Air 
contained  in  the  Blood  is  fuddenly  dilated,  and 
fwells  the  Mufcles  ;  this  Inflation,  in  approaching 
the  Tendons,  caufes  the  Contraction.  Ridiculous 
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Opinion !  ift*  This  Author  explains  the  Con¬ 
traction  of  the  Mufcles  by  the  molt  unknown  Pba~ 
nomenon ,  viz.  Attraction.  2 dly.  He  fuppofes  that 
the  Air  which  is  rarefied  fwells  the  Mufcle ;  but 
the  Rarefaction  of  the  Air  ftiould  anfwer,  as  he 
thinks,  to  the  Condenfation  of  the  Fluids  whole 
Parts  approach  one  another  :  thus  the  Mufcle  will 
not  change  its  Situation.  In  the  reft  Dr.  Keil  finely 
demonftrates  in  what  manner  the  Veficles  are 
fwell’d,  but  without  paying  Juftice  to  Bernouilli 3 
from  whom  he  copied. 

Thefe  are  not  the  only  Opinions  occafioned  by 
mufcular  Contraction •,  there  are  Philofophers  who 
were  of  Opinion,  that  the  mufcular  Fibres  were 
fpiral,  whofe  Circumvolutions  were  join’d  by  Fi¬ 
bres  that  after  Contraction  fhorten’d  the  fpiral 
Line.  Others,  to  reconcile  themfelves  to  this 
Opinion,  imagin’d  languinary  Vefiels  that  were  in 
the  Cavity  of  the  fpiral,  and  which  in  being  fwell’d 
augmented  the  Diameter  of  the  Circumvolutions. 
We  may  judge  of  thefe  Opinions  by  what  has 
been  Laid. 

Bergerus  advanced,  that  the  membranous  tranf- 
verfal  Fibres  being  extended,  wrinkle  the  flelhy 
Fibres:  And  we  are  no  lefs  in  the  dark  by  this 
Expedient  than  by  the  precedent  ones.  They 
make  Steno  fay,  that  the  Angles  of  Fibres  which 
were  acute,  became  Recftangles :  But  by  what 
Mechanifm  is  this  done  ?  and  how  can  we  fuppole 
that  Spaces  fill’d  with  Fluids  that  prefs  equally  on 
all  Sides  can  have  acute  Angles  ?  Every  fimple 
Cavity  fill’d  with  a  Fluid  which  is  propel’d  by 
Force,  muft  neceffarily  be  round. 

As  we  meet  with  infinite  Difficulties  in  mufcular 
Motion,  we  muft  examine  the  Phenomena  we  meet 
with,  before  we  pretend  to  explain  them.  Here 
are  Fads  we  learn  from  daily  Experience,  All 
the  Fafciculi  of  the  Mufcles  are  in  a  violent  Ten- 
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fion ;  For  when  they  are  cut  tranfverfly,  the  thus 
cut  Parts  fhrink  towards  their  Origin,  difcharge 
the  Juice  which  they  contain,  and  are  contracted  in 
a  lefs  Compafs :  Hence  it  follows  that  every  Mufcle 
mult  have  its  Antagonift,  otherwife  the  Mufcles 
would  always  incline  to  one  Side  only.  2dly,  If 
the  Fibres  of  Mufcles  are  longitudinally  divided  in 
an  Animal,  and  are  ty’d  in  the  middle,  the  two 
Sides  are  fwell’d  up,  or  rather  compacted  in  that 
Contraction :  but  if  two  Ligatures  are  made,  and 
are  diftant  from  one  another,  the  Part  of  the  Fibre 
which  is  between  the  Ligatures  won’t  fwell  at  all ; 
thofe  that  are  towards  the  Tendons,  or  on  t’other 
Side  the  Ligatures,  can  contract.  3 dly.  If  the 
Brain  is  compreffed  or  wounded  at  a  certain  Point, 
mufcular  Motion  ceafes,  there  only  remains  a  fpon- 
taneous  ACtion  in  the  Heart  and  Mufcles  of  Refpi- 
ration  ;  but  if  the  Cerebellum  be  compreffed, wound¬ 
ed  or  cut,  Life,  Refpiration,  and  Motion  of  the 
Heart  ceafe  in  an  inftant ;  there  only  remains  a 
periftakie  or  vermicular  Motion  in  the  Inteftines. 
4thly,  If  a  Trunk  of  a  Nerve  which  ends  in  a 
Mufcle  by  its  Ramifications  is  compreffed  or  cut, 
AC'don  will  ceafe  in  that  Mufcle  :  If  we  in  the 
fame  manner  comprefs  or  cut  the  fpinal  Marrow, 
all  the  Parts  whole  Nerves  take  their  Rife  from 
that  Part  of  the  Marrow  which  is  below  the 
Wound,  will  be  depriv’d  of  Motion ;  The  fame 
happens  if  we  cut  or  tie  an  Artery  which  fupplies 
that  Mufcle  with  Blood.  5 /Ay,  If  we  tie  an  Ar¬ 
tery  that  brings  the  Blood  to  a  Mufcle,  and  inject 
luke-warm  Water  into  the  Mufcle  under  the  Li¬ 
gature  thro’  that  Artery,  Motion  returns,  6tbly, 
If  we  injeCt  luke-warm  Water  into  the  Mufcle  of 
a  Body  juft  dead,  Contraction  is  reviv’d.  7/Ay, 
If  we  tie  the  Nerve  of  the  Diaphragm,  and  prefs 
downwards  between  the  Fingers  the  Part  which  is 
under  the  Ligature,  the  Diaphragm  is  again  com 
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tract ed.  Stbly,  The  Mufcles  fubfervient  to  vo¬ 
luntary  Motion  receive  Nerves  from  the  Brain; 
and  thofe  that  are  ferviceable  to  fpontaneous  Mo¬ 
tion,  from  the  Cerebellum.  gtblyy  The  Tendon  of 
a  Mufcle  is  not  inflated  during  Contraction,  at 
leaft  it  doth  not  appear  fo.  10 tbly.  If  an  external 
Force  bends  the  Arm,  as  for  Example,  the  Muf- 
culus  Flexor  ;  notwithftanding  the  Effort  of  the 
Will,  it  is  put  in  the  fame  State  as  when  the  Will 
makes  it  aft,  but  the  Contraction  is  not  fo  ftrong. 
1  ithly.  If  a  Mufcle  is  in  A  ft  ion  whilft  its  Antago- 
nift  is  unaftive,  it  overcomes  it ;  if  both  of  therm 
aft  with  Violence,  the  Part  to  which  they  are 
fixed  is  ft  iff'.  1  ztbly,  The  Contraction  and  Re¬ 
laxation  of  a  Mufcle  are  perform’d  at  the  fame 
inftant  -,  and  hence  it  follows,  that  the  fame  Caufe 
can  be  prefented  to  a  Mufcle,  and  difappear  at 
the  fame  time,  without  leaving  the  leaft  Mark. 
I'pbly,  Whilft  the  Will  afts  not  upon  the  Mufcles, 
all  the  Parts  are  in  a  perfeft  Equilibrium  ;  but  if 
we  cut  them  tranfverfly,  as  for  example,  the  Ex~ 
tenfor  of  the  Arm,  the  Flexor  would  immediately 
overcome  it.  14 tblyy  The  Force  which  contracts 
the  Mufcle  is  equally  diftributed  every  where  in 
the  inftant  that  the  Will  afts. 

Thefe  are  the  Phenomena  found  in  the  Con¬ 
traction  of  Mufcles ;  let  us  fee  whether  we  cannot 
find  a  Caufe  which  produces  them.  We  have  al¬ 
ready  faid,  that  the  flelhy  Part  of  a  Mufcle  de¬ 
creased  ;  this  Diminution  may  happen,  either  by 
the  Inflation  of  the  nervous  Fibres  that  comprefs 
the  Blood- Veflels,  or  by  their  Contraftion,  which 
ftraitens  the  fame  Veflels.  As  for  Contraftion, 
the  elaftic  Virtue  of  thofe  Fibres  is  the  Caufe  of 
k  ;  but  it  is  evident  that  it  is  not  the  Spring  that 
caufes  this  Contraftion.  1 ft.  In  Subjefts  juft  dead,  the 
elaftic  Force  is  almoft  the  fame  as  in  livingSubjefts  ; 
yet  there  is  no  Contraftion  in  Mufcles  whofe  An- 
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tagonifts  are  cut.  idly.  When  an  external  Force 
bends  the  Arm,  then  the  Flexor  is  Ihorten’d  by 
the  elaftic  Force  ;  but  it  has  not  the  fame  Hard- 
nefs  then,  as  when  the  Will  afts:  therefore  the 
Force  which  contracts  the  Mufcle  mull  be  diffe¬ 
rent  from  that  which  arifes  from  Elafticity.  There 
is  another  Caufe  which  appears  at  firft  to  be  able 
to  occafion  the  Approach  of  the  Fibres,  viz.  the 
Privation  of  the  fluid  which  dilates  them  :  We 
fee  that  the  Solids  of  a  Body  depriv’d  of  their 
Moifture,  approach  one  another  by  the  Force  of 
the  ambient  Air  •,  but  there  is  no  room  for  that  in 
the  Contraction  of  the  Mufcles  •,  all  is  relaxed  in  a 
Human  Body,  as  foon  as  the  Parts  are  depriv’d  of 
their  Fluids,  to  which  they  all  owe  their  Tenfion. 
There  remains  therefore  the  Inflation  of  the  nervous 
Fibres.  Let  us  fee  how  it  can  happen,  and  pro¬ 
duce  the  Phenomena  met  with  in  the  Contraction 
of  the  Mufcles. 

Let  us  fuppofe  a  Bladder  which,  i ft,  is  not  in¬ 
flated  with  Airj  2 dly,  which  has  a  Weight  hang¬ 
ing  at  its  Bottom  ;  %dly,  a  little  Tube  at  its  Neck : 
if  we  blow  thro’  the  fmall  Tube,  1.  the  Bladder 
muft  be  inflated ;  2.  by  this  Inflation  the  Bottom 
approaches  the  Neck  ;  3.  the  Bottom  approaching 
the  Neck,  it  is  neceflary  that  the  Weight  hanging 
at  the  Bottom  be  raifed :  all  this  is  confirm’d  by 
Experience.  This  Experiment  prefents  two  things 
which  muft  be  explain’d:  ijl,  We  muft  enquire 
why  the  Bladder  in  fwelling  takes  a  circular  Form  ? 
idly.  What  is  the  Power  that  raifes  the  Weight 
hung  at  the  Bottom  of  the  Bladder  ?  The  Blad¬ 
der  being  inflated,  muft  form  a  circular  Line  •,  1 ft, 
Becaufe  the  Fluids  prefs,  according  to  the  per¬ 
pendicular  Lines,  the  Surfaces  upon  which  they 
aft.  2 dly,  Becaufe  the  Prelfure  of  the  Air  is  equal 
on  all  Sides.  Two  celebrated  Mathematicians  de- 

monftrated,  that  the  Bladder  Ihould  be  of  a  cir¬ 
cular 
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cular  Figure.  But  thefe  general  Reafons  are  ibf- 
ficient. 

The  Power  by  which  the  Weight  is  raifed  has 
been  determin’d  by  Mathematicians.  I  won’t  fill 
this  Work  with  Calculations  •,  therefore  I’ll  only- 
lay  down  a  general  Principle,  as  follows :  When 
we  raife  a  Weight  with  a  Lever,  the  Force  of  the 
Power  applied  to  the  Lever  is  always  greater  when 
the  Lever  is  longeft  ;  the  Reafon  of  which  is,  that 
when  the  Weight  which  muft  be  raifed  has  but  a 
fmall  Space  to  pafs,  while  the  Power  has  a  much 
greater :  there  is  therefore  found  a  greater  Motion 
in  the  Power.  The  Reafon  why  we  can  raife  a 
Weight  fixed  to  the  Bottom  of  the  Bladder  is  the 
fame. 

Let  there  be  a  Tube  of  a  fmall  Diameter  and  a 
Bladder  of  a  long  one  ;  whilft  the  Air  will  pafs  a 
long  Space  in  that  little  Tube,  the  Bladder  will 
fwcll  but  very  (low  ;  confequently  the  Bottom  and 
the  Weight  will  rife  towards  the  Neck  but  very 
flowly  :  But,  as  we  have  already  proved,  that  in 
order  to  augment  a  Force,  we  muft  difpofe  it  in 
fuch  a  manner  that  it  may  pafs  a  great  Space, whilft 
the  Body  which  it  raifes  advances  but  a  little  Space  ; 
confequently  the  narrower  the  Tube  of  the  Bladder 
is,  the  greater  will  be  the  Force  of  the  Air  when 
we  blow  thro’  that  Tube. 

Hence  it  follows,  ifi.  That  if  we  hang  a  Wreight 
at  two  Bladders,  placed  one  at  the  Shde  of  the 
other,  the  Force  will  be  double.  If  we  hang  it  at 
three,  that  Force  will  be  triple,  &c.  zdh ,  If  we 
place  two  Bladders,  one  above  and  t’other  below, 
and  that  they  have  fome  Communication  with  one 
another,  the  Weight  which  is  fixed  to  the  Bottom 
of  the  inferior  will  be  raifed  twice  as  high  :  confe¬ 
quently  if  a  Cord  were  nothing  but  a  Series  of 
Bladders,  the  Elevation  of  a  Wftight  fixed  to  the 
End  would  be  proportionable  to  the  Number  of 
the  Bladders,  ‘  '  ~  •  if 
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If  in  the  Mufcles  were  to  be  found  a  Series  of 
Bladders,  placed  as  we  now  mention’d,  and  that 
there  were  a  Fluid  there  fent ;  according  to  the 
Order  of  the  Will  we  ihould  have  the  Gaufe  of  thC 
Contraction  of  the  Mufcles* 

We  have  above  eftablifhed  theExiftenceof  thofe 


Bladders  by  probable  Reafons.  Leeuwenhoek  thought 
to  have  obferv’d  them  by  a  Microfcope,  but  he 
retrafted  from  it.  Borelli  has  obferv’d,  that  if  we 
prefent  to  the  Fire  the  fibrous  Parts  of  Mufcles, 
they  fwell’d,  and  form’d  a  fpongy  Subftance.  This 
proves  fomething  of  the  Exiftence  of  the  Veficles, 
as  alfo  Cowper's  mercurial  Injections. 

As  for  the  Fluid  that  is  fent  in  thofe  Veficles, 
it  is  nothing  elfe  but  a  Liquid  that  flows  in  the 
Nerves,  ill,  Leeuwenhoek  has  obferv’d  of  late, 
that  the  Nerves  are  Tubes,  idly.  If  a  Fluid  did 
not  run  thro*  the  nervous  Tubes,  it  would  be  kn- 
pofiible  for  the  Nerves  to  aft  ;  their  Ten  lion 
would  not  be  fufRcient  for  it.  I’ll  prove  it  de- 
monftratively.  When  we  pinch  or  cut  a  Nerve 
in  fome  Part,  it  is  there  convulfed :  we  may  ex¬ 
tend  as  much  as  we  will  the  Strings  of  an  Inftru- 
rnent,  nay  even  to  break  them,  they’ll  never  yield 
any  extraordinary  Motions:  It  is  the  fame  with 
the  Nerves.  Befides,  Reafon  and  Experience  tell 
us,  that  if  we  fplit  the  String  of  an  Inftrument,' 
by  prefling  it  upon  any  thing,  no  Vibration  en- 
fues;  there  is  no  Reafon  there  fhould  :  but  the 
Nerves,  when  they  are  divided,  will  foon  occafioir 
Convulfions.  We  mult  therefore  allow,  that  there 
is  an  abfolute  Neceflity  for  a  Fluid  to  flow  in  the 
Nerves.  This  is  prov’d  alfo  by  the  Experiment 
we  mention’d  of  the  diaphragmatic  Nerve  ty’d, 
which  moves  the  Diaphragm  as  foon  as  we  prefs' 
out  the  Fluid  which  is  contained  under  the  Liga¬ 
ture.  Befides,  if  in  the  Nerves  Tenfion  alone 
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explain  their  State  of  Reft  in  which  they  are  found 
to  be  when  tied?  We  cannot  fay  that  Motion 
ceafes  there,  by  the  fame  Reafbn  that  the  String 
of  a  Violin  doth  not  vibrate  when  it  is  tied  ;  the 
Nerve  above  the  Ligature  has  Life  in  it,  altho® 
the  String  of  the  Violin,  being  tied,  a6ts  not  at  ail. 
We  can  therefore  eftablifh,  that  when  a  Mufcle 
is  con  traded,  the  Soul  fends  thither  the  nervous 
Juice  that  inflates  the  Veficles. 

But  we  may  enquire,  iy?,  Whether  thofe  Veficles 
muft  be  of  the  fame  Length  with  the  Mufcles, 
2 dly.  How  there  can  be  found  fo  large  a  Quantity 
of  nervous  Juice  to  fill  thofe  Bladders.  3 dly>  How 
thofe  Bladders  can  diminifh  the  Quantity  of  the 
Blood  in  the  Mufcle.  4/Wy,  What  becomes  of  the 
nervous  Juice  carried  in  the  Veficles.  5tbly7  How 
the  Veficles  can  be  inflated  in  an  inftant. 

The  Veficles  can’t  be  of  the  fame  Length  as  the 
Mufcle.  1/,  They  would  take  up  an  extraordi¬ 
nary  Space  when  inflated.  2 dly^  They  would  con- 
trad  the  Mufcles  but  very  flowly,  becaufe  the 
Contraction  would  depend  upon  the  Velocity  with 
which  the  Bottom  of  the  Bladder  approaches  the 
Neck ,  but  the  greater  the  Bladder  is,  the  flower 
the  Bottom  approaches  the  Neck.  3 dly.  There 
would  be  a  Neceflity  for  an  extraordinary  Quan¬ 
tity  of  nervous  Juice. 

It  appears  at  firft,  that  there  is  requir’d  a  great 
Quantity  of  nervous  Juice  to  inflate  the  Veficles  of 
a  Muicle ,  but  fimilar  Bodies  are  in  a  triple  Rath 
of  their  Diameter  $  therefore  there  is  a  Neceflity 
that  the  more  the  Veficles  diminifh,  the  lefs  Fluid 
there  is  to. fill  them  in  Proportion.  Let  there  be 
two  Bladders,  the  Diameter  of  one  be  triple,  in 
regard  to  the  Diameter  of  the  other  ;  27  times 
more  Fluid  would  be  necdfary  to  inflate  the  great 
than  the  fa13.ll  Bladder,  and  the  great  one  would 
take  up  a  Space  27  times  greater.  Thus  3  fmall 
Bladders  will  have  9  times  lels  Fluid  than  the  great 
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one,  to  raife  a  Body  to  the  fame  Height :  That  a 
lefs  Force  may  inflate  thefe  Bladders,  we  need  but 
leflen  their  Bulk,  and  increafe  their  Number : 
Thofe  Bladders  can  be  multiplied,  and  fo  fmall, 
that  the  Force  fufficient  to  diftend  them  will  be 
found  to  be  infinitely  fmall.  In  order  that  the 
Bladder  which  we  mentioned  fliould  raife  a  Body  a 
Foot  high,  ioo  Bladders,  each  of  which  fhall  be 
the  1 00th  Part  of  this,  will  produce  the  fame  Ef¬ 
fect  5  but  they  mu  ft  have  10000  times  lefs  Matter. 
AH  this  is  demonftrated. 

But  (it  is  objected)  how  comes  it  to  pafs  that 
the  Inflation  of  thefe  Veficles  leflen  the  Quantity 
of  Blood  in  the  Mufcle  ?  This  will  neceflarily 
happen,  if  the  Vefiels  are  comprefied.  But  it  is 
evident  that  the  Vefiels  which  are  in  the  Mufcles 
furround  the  nervous  Fibres  %  thefe  Fibres  cannot 
therefore  be  inflated  without  comprefling  the  Vef- 
lels,  and  confequently  without  prefiing  out  the 
Blood  and  making  the  Mufcle  pale :  hence  it  hap¬ 
pens  that  the  Blood  is  gathered  in  the  Arteries  at 
the  Entrance  of  the  Mufcle,  and  by  its  Force  it 
can  at  laft  overcome  the  fwelling  of  the  nervous 
Veficles  ;  which  is  the  Reafon,  in  fome  meafure, 
of  the  Difficulty  of  keeping  a  Mufcle  a  long  time 
in  Contra&ion. 

When  the  Mufcle  is  flacken’d,  what  becomes  at 
laft  of  the  nervous  Juice  which  is  colle&ed  in  the 
Veficles?  ift.  It  doth  not  return,  as  we  have  al¬ 
ready  faid.  zdly.  It  muft  then  evaporate  or  enter 
into  the  Blood  by  the  way,  of  which  we  have  al¬ 
ready  fpoken  in  the  Structure  of  the  Mufcle ;  all 
this  may  happen  :  and  this  is  the  Reafon  of  Lafii- 
tude,  which  almoft  confifts  entirely  in  the  Eva¬ 
cuation  of  the  nervous  Fluid ;  the  Nerves  being 
no  longer  diftended  by  that  Fluid,  can  neither 
fuftflin  nor  move  their  Parts. 

There  remains  the  laft  Queftion,  viz.  How  the 
Veficles  can  be  fill’d  in  an  infiant.  j /,  As  the 
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Quantity  that  inflates  them  is  infinitely  fmali,  there 
is  a  Neceflity  of  but  very  little  time  to  convey  it„ 
zdly,  The  Veficles  are  very  fmall ;  they  want  there¬ 
fore  but  little  time  to  be  inflated,  provided  that 
they  have  each  a  Tube  :  for  if  there  were  but  ond 
that  had  a  Tube,  and  fent  the  nervous  Juice  to  the: 
reft  that  had  fome  Communication  with  it,  there 
would  have  been  a  long  time  requir’d.  The 

Bladders  of  each  Nerve  may  be  very  large  in  com- 
parifon  of  the  nervous  Tubes,  altho’  they  be  not 
ienfible  •,  befides,  the  refpedtive  Largenefs  of  thofe 
Tubes  is  made  amends  for  by  their  Length  :  a  Ball 
is  pufhed  ftronger  out  of  a  long  Tube  than  out  of 
a  Ihort  one. 

Here  are  fome  Propofitions  that  follow  from 
all  we  have  juft  now  faid.  i (t,  The  Fluid  that 
inflates  the  Veficles  comes  from  the  Head  ;  thus  a 
Nerve  tied  or  compreffed,  can  give  no  Motion  to 
a  Mufcle.  2 dly,  The  Veficles  cannot  contradt  the 
Mufcles  without  the  Help  of  the  Blood  ;  for  the 
Fibres  that  are  gathered  in  a  Tendon  are  divided 
in  a  Mufcle ;  the  fanguinary  Veflels  that  are  be¬ 
tween  them  remove  the  one  from  the  other,  and 
by  this  means  caufe  a  Tenfion :  But  when  the  fan¬ 
guinary  Veflels  are  not  inflated,  they  won’t  be  fai 
diftant  from  one  another,  nor  fo  much  diftended* 
After  the  fame  manner,  when  a  Cord  is  flack  it  is 
not  diftended  by  Water,  as  if  it  were  lefs  flack* 
3d/y,  Altho’  the  nervous  Fluid  adls  with  a  great 
deal  of  Force  upon  the  Mufcle,  it  doth  not  hurt 
the  nervous  Canals  thro’  which  it  paflfes.  The  hy¬ 
draulic  Machine  fhews  us,  that  with  a  Straw  by 
whicn  we  blow  up  a  Bladder,  we  raile  conflderable 
Weights  without  breaking  the  Straw  %  the  Rea  fort 
of  which  is  not  difficult  to  find  out.  4 thly$  A 
Mufcle  can  be  inflated  by  too  violent  a  Motion, 
Sjhly,  The  Blood  ought  to  be  rarefied  by  the  Mo¬ 
tion  of  the  Mufcles.  6 thly,  Mufcular  Motion 
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ought  to  prefs.out  the  Oil  which  is  contained  in 
the  cellular  Subftance  ;  thus  Animals  muft  grow 
lean  when  they  ule  too  much  Exercife.  jtbly,  In 
old  Age,  when  the  Mufcles  become  a  fort  of  Ten¬ 
dons,  Motion  muft  be  weak,  becaufe  the  Blood 
flows  there  in  a  lelfer  Quantity,  and  fo  doth  the 
nervous  Fluid  alfo.  8 thly.  Spontaneous  Motions 
muft  be  caufed  by  the  nervous  Juice  which  conti¬ 
nually  flows  from  the  Cerebellum  into  the  Mufcles, 
without  the  Order  of  the  Will. 

The  Force  of  the  Mufcle  depends,  jjl.  Upon 
the  Direction  of  the  mufcular  Fibres ;  for  the 
Mufcles  whofe  Fibres  are  oblique  or  tranfverfe, 
have  more  Force  than  thofe  whofe  Fibres  are  lon¬ 
gitudinal.  2 dly,  The  Force  of  the  Mufcles  muft 
not  be  meafured  by  their  Contraction  ;  the  Mufcles 
whofe  Fibres  are  oblique  have  more  Force,  yet 
they  contrafi;  lefs  than  thofe  whofe  Fibres  are  lon¬ 
gitudinal  •,  notwithftanding  thefe  Mufcles,  whofe 
Fibres  are  longitudinal,  are  contra  died  one  third, 
3 dly.  It  follows  from  all  thefe  Propofitions,  that 
the  Weight  cannot  be  a  Rule  to  determine  the 
Strength  of  the  Mufcles.  4 thly,  The  Force  of  the 
Mufcles  depends  upon  the  Lever  to  which  they  are 
fixed,  upon  the  Pullies,  their  Obliquity,  perpen¬ 
dicular  Situation,  Crookednefs,  and  Direction  of 
thofe  that  help  them,  and  their  proper  Length  ; 
for  a  long  Mufcle  contradls  more  than  a  fhort  one, 
fince  the  Mufcles  become  one  third  fhorter  in  their 
Contraction,  if  their  Fibres  are  longitudinal :  hence 
it  follows,  that  that  muft  be  a  long  Mufcle,  when 
the  Parts  mov’d  are  to  run  over  a  great  Arch,  as 
the  Part  of  the  Arm  between  the  Elbow  and  the 
Wrift  upon  the  Humerus  •,  fo  that  a  Mufcle  cannot 
move  it,  becaufe  it  contradls  but  a  third  Part,  or 
the  third  Part  of  a  fmall  Mufcle  is  lefs  than  the 
third  Part  of  a  great  one. 


Remark 
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Rf mar k  VIII.  Of  the  Peritonaeum, 

There  is  nothing  more  difficult  than  to 
give  an  exact  Idea  of  the  Peritoneum ;  no 
Author  has  dearly  defcribed  its  Windings  and 
Turnings;  it  is  even  importable  to  explain  it  without 
a  Demonftration  :  We  muft  obferve,  ijl,  That  the 
Peritoneum  is  comported  of  two  Lamina,  idly. 
That  thofe  Lamina  are  united  by  the  cellular  Sub- 
ftance  of  Ruyfch.  3 dly ,  That  when  we  prefs  thofe 
Lamina  between  the  Fingers,  there  i flues  out  a 
Fluid  :  It  is  between  therte  Membranes  that  many 
Writers  have  placed  Glands  in  the  fame  manner  as 
in  the  Pleura  and  Pericardium ;  but  thofe  Glands 
have  not  been  obferv’d  but  in  Bodies  that  died  of 
fome  lingring  Difeafe.  In  my  Opinion,  thofe 
Glands  that  have  been  obferv’d  are  nothing  but 
unnatural  Tubercles,  it  is  fome  vifcous  Matter 

t 

flopped  in  the  fmall  Arteries  of  that  Membrane 
which  form’d  them.  If  we  refleft  upon  that,  we 
fhould  not  fo  much  have  multiplied  the  Glands. 
The  great  Mr.  Chefelden  aflerts,  that  he  found  in  a 
Droprtcal  Woman  the  Peritoneum  three  Fingers 
thick,  and  the  Glands  (fays  that  learned  Anato- 
mift)  appear’d  very  clearly  in  it.  Is  it  not  pro¬ 
bable  thofe  Glands  were  unnatural  ?  We  have  no 
more  Reafon  to  take  thofe  Bodies  for  Glands  than 
Tumours,  or  other  Excrefcencies  that  are  vifible 
in  other  Parts. 

In  order  to  have  an  Idea  of  the  P eritonaum,  we 
muft  imagine  that  the  internal  Lamina  of  the  Peru 
tonaum  penetrates  the  Abdomen,  and  there  forms  in¬ 
flated  Bladders ;  it  is  in  thefe  Bladders  that  the 
Vifcera  are  lodged.  Towards  the  Perforations  of 
the  Mufcles,  the  external  Coat  is  elongated,  to 
form  a  Bag  for  the  fpermatic  VefieJs  ;  the  internal 
Coat  that  is  over  the  Place  where  thofe  Veflels  pe- 
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netrate,  fhuts  the  opening  in  Men,  but  not  in 
Pogs.  In  a  Hernia  the  internal  Lamina  falls,  and 
forms  as  it  were  a  fecond  Capfula ,  in  which  the 
Inteftines  or  Omentum  defcend.  The  fame  thins 
happens  in  Ruptures,  which  are  form’d  at  the  Paf- 
lage  of  the  crural  Veflels.  Hernice  proceed  from 
the  Relaxation  of  the  Peritoneum  •,  Swammerdam’s 
Obfervations  have  put  it  out  of  doubt. 


Remark  IX.  Of  the  Epiploon. 

TH  E  Epiploon  is  compofed  of  two  Laming , 
join’d  by  the  cellular  Subftance  of  Ruyfcb ; 
it  is  a  Continuation  of  the  Peritoneum ;  It  is  in 
this  manner  that  it  is  form’d  ;  over  the  Mefentery, 
the  internal  Coat  of  the  Peritoneum  is  extended  ; 
this  Extenfion  is  a  Duplicature  of  that  internal 
Coat  of  the  Peritoneum ,  and  is  call’d  Mefacohn , 
becaufe  it  covers  the  inteftine  Colon:  after  the  Me- 
facolon  has  covered  the  Colon ,  it  is  extended,  and 
embraces  the  Ventricle  *,  when  it  has  embraced  the 
Ventricle,  it  is  extended  again,  and  furrounds  the 
Liver.  The  Spaces  of  that  Membrane  which  are 
between  the  Colon  and  Stomach ,  between  the  Ven¬ 
tricle  and  Liver ,  is  call’d  Epiploon.  Hence  we  may 
fee  that  we  ought  not  to  fearch  for  its  particular 
Ufe,  it  being  nothing  elfe  but  an  Expanfion  of 
Membranes  by  which  Nature  joins  the  Colon ,  Sto¬ 
mach ,  and  the  Liver.  In  fome  People  this  Mem¬ 
brane  is  vaftly  extended,  and  can  defcend  by  thefe 
Means  in  the  Scrotum in  others  it  is  extended  but 
little,  and  it  can’t  extend  but  it  mu  ft  form  a  Bag. 

By  this  Defcription  we  fee  all  the  Adhefions  of 
the  Omentum  it  is  not  join’d  to  the  Kidneys, 
Spleen,  and  Pancreas ,  but  as  much  as  it  is  a  Pro- 
dudion  of  the  Membrane  that  covers  thofe  Vifcera. 
As  for  its  Strudure,  it  has  been  perfedly  defcrib’d 
by  Malpighi  but  we  muft  add,  that  Ruyfcb’s  cel- 
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lular  Subftance  is  between  the  two  Lamina.  In 
that  Subftance  it  is  the  fanguinary  Vefiels  creep. 
The  Arteries  form  reticular  Plexus  round  the  fmall 
Bags  of  Fat ;  the  Veins  that  anfwer  them  in  like 
manner  form  them.  Malpighi  looks  upon  the 
Dufius  Adipoft  as  particular  Veffels ;  _  but  in  his 
Pofthumous  Works  he  left  them  undecided.  Mor¬ 
gagni  hints,  that  they  are  not  neceflary  *,  he  be¬ 
lieves  that  the  Secretion  of  the  Fat  can  be  per¬ 
form’d  by  the  Arteries  that  depofited  it  in  the  Cells. 
He  adds,  that  the  Fat  may  return  thro’  the  Veins, 
without  any  Neceffity  of  the  Vefiels  Malpighi 
deftin’d  for  that  Ufe.  The  Vefiels  are  innume¬ 
rable  in  the  Omentum ;  when  they  are  vifible,  their 
Ramifications  make  the  Omentum  appear  as  a  Net. 
In  order  that  they  may  plainly  appear,  it  is  necef- 
fary  that  the  Cellules  of  Ruyfch’s  Membrane  muft 
not  be  too  much  fill’d  with  Fat. 

In  thele  Vefiels  fcattered  in  the  Omentum ,  that 
are  made  of  extremely  thin  Membranes,  according 
to  the  Obfervation  of  Ruyfch ,  there  is  a  vaft  Num¬ 
ber  of  fmall  Holes  upon  their  Surface.  There  is 
fome  appearance,  that  the  Vapours  which  moiften’d 
the  Inteftines  and  other  Vifcera ,  are  exhaled  by  the 
fmall  Holes  of  the  Vefiels  of  the  Omentum.  It 
may  be  alfo  that  part  of  them  may  re-enter  by 
the  abforbent  Tubes.  Finally,  thofe  Exhalations 
are  very  fubtile  and  volatile,  their  Origin  aod 
Smell  fhew  it. 

We  can’t  obferve  fecretory  Vefiels  in  the  Omen¬ 
tum  ;  the  Blood  that  continually  flows  thro’  the 
left  and  right . Epiploic  Vein,  carries  the  Lymph 
and  Oil  of  the  Epiploon  to  the  Blood  that  enters  the 
Liver  :  hence  it  follows,  that  the  more  an  Animal 
moves,  the  more  Oil  muft  be  prefled  out  of  the 
Omentum.  Experience  alfo  teaches  us,  that  the 
Epiploon  is  very  lean  in  thofe  who  ufe  much  Exer- 
cife,  As  the  Vefiels  are  relaxed  in  Dropfical  Peo- 
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pie,  we  fee  that  the  Veficles  of  the  Epiploon  def- 
tin’d  to  receive  the  Fat,  muft  be  fill’d  with  a  Se- 
fum.  The  fame  thing  muft  happen  to  thofe  who 
have  been  weaken’d  and  grown  lean  by  Maladies. 
Laftly,  we  fee  why  the  Vifcera  that  adhere  to  the 
Omentum  have  no  Fat.  The  large  Quantity  that 
is  contain’d  in  the  Omentum  doth  not  permit  any 
to  be  depofited  in  the  neighbouring  Parts. 

It  fee  ms  at  firft  Sight,  that  the'  Blood  that  re¬ 
enters  the  Liver  is  a  Blood  depriv’d  of  Spirit  •,  that 
which  returns  fro  pi  the  Stomach  has  depofited  its 
Lymph,  and  has  palled  thro’  many  Strainers  ;  but 
in  advancing  by  the  fhort  VelTels,  thro’  the  right 
gaftropiploic  Vein,  thro’  the  greater  Gaftric°by 
the  left  Gaftropiploic,  thro’  the  Pyloric,  it  is 
mixed  with  the  Blood  that  returns  f*o^n  the  Omen¬ 
tum  ;  perhaps  it  is  ftill  charged  with  a  thin  Fluid 
that  the  abforbent  VelTels  of  the  Stomach  have 
fqueez’d  from  the  Aliments  :  The  fmall  Branches 
of  the  Pancreas,  the  internal  Hemorrhoide,  brings 
a  Blood  which  is  perhaps  more  acrimonious.  Laft¬ 
ly,  all  the  Blood  that  came  to  thajnteftines  by  the 
fuperior  and  inferior  mefenteric  Arteries,  returns 
by  the  mefenteric  Veins.  In  its  Way  it  has  de¬ 
pofited  in  the  Inteftines  its  Lymph,  but  it  perhaps 
carries  a  Part  of  the  Chyle  with  it,  and  joins  with 
the  Blood  ol  the  Omentum.  Hence  it  appears  that 
the  Blood  in  the  Vena  Porta  muft  be  fluid,  and 
abounding  with  Lymph:  It  is  propel’d  from  this 
Refervoir  by  the  Heart,  the  Spring  of  the  Arteries 
and  Veins,  and  by  Refpiration.  Thus  we  may  fee 
the  Dileafes  that  an  obftrudted  Liver  can  produce. 

Remark  X.  Of  the  Stomach. 

TH  E  firft  thing  to  be  obferv’d  in  the  Sto¬ 
mach  is  the  external  Coat,  which  is  nothing 
but  a  Continuation  of  the  Peritoneeum,  and  is  ex¬ 
tended 
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tended  from  one  Orifice  to  the  other ;  altho’  this 
Membrane  is  pretty  thin,  its  Fibres  are  very  large 
and  ftrong  towards  the  two  Orifices :  thefe  Fibres 
alfo  become  flrorter  or  longer  according  to  the  dif¬ 
ferent  Situation  of  the  Stomach.  The  feconcl  Coat 
is  compofed  of  carnous  Fibres,  that  form  the  two 
Superficies  •,  the  external  furround  the  Stomach  as 
Hoops,  they  cut  the  Fibres  of  the  Tunic  which  we 
now  have  defcribed,  at  right  Angles  :  the  internal 
are  ramified  obliquely  upon  the  Stomach.  In  the 
internal  Part  of  this  Coat  we  mull  obferve  a  Su¬ 
perficies  of  Fibres  that  are  extended  longitudinally 
from  the  Pylorus  to  the  right  Orifice.  The  firlt 
Order  of  Fibres,  by  means  of  their  Contradtion, 
draws  the  Stomach  narrower  •,  the  fecond  brings  its 
Length  into  a  fhorter  Dimenfion:  the  Fafciculi  of 
Fibres  that  are  at  the  fmall  Curvature  bring  the 
two  Orifices  near  one  another. 

Between  the  Coat  which  comes  from  the  Perito¬ 
neum  and  the  mufcular  Coat,  appears  that  of 
Ruyfch ,  which  is  a  cellular  Subftance  that  pene¬ 
trates  into  the  mufcular  Fibres;  in  the  Cellules  of 
that  Subftance  is  filtrated  an  oily  Fluid.  Next  to 
the  mufcular  Coat  comes  the  nervous,  which  is 
compoied  of  Fibres  of  different  forts:  There  are 
fome  Authors  who  have  placed  after  this  Tunic 
the  vafcular.  There  is  but  a  Net  of  Vefiels  that 
are  fpread  in  the  Filaments  that  arife  from  the  ner¬ 
vous  Coat:  that  Network  deferves  not  the  Name 
of  a  Coat.  . 

After  the  nervous  Tunic,  appears  the  Villofa  ;  it 
is  covered  with  Filaments  that  reach  into  the  Ca¬ 
vity  of  the  Stomach  ;  when  we  examine  it  with  a 
Microfcope,  it  appears  like  Honey-combs :  We 
are  to  obferve  upon  its  convex  Surface,  1 ft.  Glands 
that  are  fixed  to  the  Network  of  the  Vefiels  ; 
idly,  Arteries  that  come  from  the  Cyliac  and  Epi- 
gaftric;  W/y,  Veins  and  Nerves  that  form  a  won¬ 
derful 
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derful  Lacing,  and  Tubes  that  open  into  the  Ca¬ 
vity  of  the  Stomach. 

In  the  concave  Part  of  the  Villofa ,  we  are  to  re¬ 
mark,  ift,  A  Fluid  that  i flues  out  from  the  fmall 
Canals  that  fpring  from  the  Arteries ;  this  Fluid  is 
clear,  fubtile,  and  fharp  in  Animals  that  have  fuf- 
fer’d  Hunger  a  long  while  ;  it  is  not  at  other  times 
either  acid  or  alkaline,  idly,  The  mucilaginous 
Juice  that  is  filtrated  in  glandular  Bodies  is  ga¬ 
thered  in  Follicles,  and  iffues  out  thro’  Openings 
that  form  a  fort  of  Nipples:  This  appears  in  the 
Writings  of  Ruyfcb  and  Morgagni.  3dly,  The 
Wrinkles  that  appear  in  divers  Places,  and  that 
ferve  to  flop  the  Aliments  and  Juices  that  are  fil¬ 
trated  from  the  Nipples.  As  for  the  Veflfels,  thofe 
that  are  of  the  fmall  Curvature  are  call’d  the  Coro¬ 
nary,  thofe  that  furround  the  great  one  are  nomi¬ 
nated  Gaftric.  The  Nerves  take  almoft  the  fame 
Courfe  with  the  Veflels. 

Thus  much  for  the  Structure  of  a  Human  Sto¬ 
mach  :  It  is  not  the  fame  in  all  Animals ;  in  Birds 
the  Stomach  is  compofed  of  two  Pair  of  ftrong 
Mufcles ;  it  is  lined  within  by  two  Membranes  that 
are  very  hard,  where  there  appear  tranfverfal 
Wrinkles,  but  at  the  Entrance  there  is  a  fecond 
Stomach :  we  lee  inwardly  fmall  Hoops  that  appear 
a-crofs  a  mufcular  Membrane  j  when  we  raife  that 
Coat  where  thofe  Hoops  appear,  there  are  found  a 
valt  Number  of  round  oblong  Glands,  fituated 
upon  the  mufcular  Membrane,  Thel'e  Glands, 
divided  according  to  their  Length,  appear  hollow  •, 
they  open  into  the  Cavity  form’d  by  this  fecond 
Ventricle,  and  there  difcharge  a  white  Fluid ;  in 
Birds  of  Prey  there  are  many  globular  Subftances. 
Malpighi  afferts,  that  in  an  Eagle,  not  only  the 
upper  Part  of  the  Stomach,  but  even  the  Oefo- 
pbaqus  abounds  with  oval  Glands  ;  and  that  fmall 
Tubes  appear  there,  that  rife  from  the  nervous 
Coat,  and  fecrete  a  Fluid.  After 
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After  having  feen  the  Stru&ure  of  the  Stomach, 
we’ll  examine  its  Ufe  •,  it  is  in  that  Cavity  Digef- 
tion  is  perform’d.  Let  us  now  examine  whether 
it  is  done  by  Trituration  or  Fermentation.  Here 
are  fome  Propofitions,  whence  we  may  conclude 
for  one  or  t’other  of  thefe  Opinions.  1 /?,  There 
is  nothing  but  the  Chyle  that  pafies  into  the  ladeal 
Veins,  for  the  Excrements  contain  but  the  fibrous 
Parts  ;  be  tides,  there  is  need  but  for  little  time  to 
form  the  Chyle,  and  the  folid  Fibres  demand  a 
great  while  to  be  difiolv’d.  It  may  neverthelels 
be,  that  there  are  fome  of  the  fmall  Fibres  that 
pafs  into  the  Chyle :  this  perhaps  is  the  Reafon  of 
that  fibrous  or  (if  I  may  fo  call  it)  wooly  Part  that 
we  fee  in  the  Blood,  idly.  In  order  to  prepare 
this  Juice,  there  is  no  Menftruum  that  diffolves  the 
Aliments  by  any  acid  or  alkaline  Principle.  In 
the  firft  place  we  find  no  fuch  acid  Menftruum 
in  the  Stomach  ;  for  Milk  would  always  coagulate 
in  Infants,  and  the  fat  Subftance  could  not  be  dif- 
folv’d.  Secondly,  The  Fluid  of  the  Stomach  is 
not  alkaline  ;  whatever  Experiments  we  make,  we 
can  difcover  nothing  that  is  of  the  alkaline  Nature. 
Thirdly,  There  is  a  great  Difference  between  the 
Phenomena  of  Fermentation  and  thole  of  Digef- 
tion  :  for,  1.  Vegetables  that  ferment  yield  a  hot 
Spirit,  which  the  Chyle  cannot.  2.  Animal  Sub- 
ftances  that  have  palled  thro’  Fermentation,  afford 
a  Sal  Volatile ,  which  afcends  firft:  this  happens  not 
in  the  Diftillation  of  the  Chyle.  3^/y,  There  mult 
always  be  a  certain  Proportion  between  the  Caput 
Mortuum ,  oily  Matter,  Acid,  and  Water,  in  or¬ 
der  to -produce  a  Fermentation  :  But  is  this  found 
in  all  Aliments  ?  4 tbly.  Chyle  entirely  relembles 

Emullions  ;  we  mull  therefore  allow  that  it  is 
form’d  like  them,  viz.  by  the  Expreffion  and 
Mixture  of  Oil  and  Water.  5tbly,  Fermentation 
will  not  always  form  a  white  Fluid  ;  on  the  con¬ 
trary. 
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trary,  it  forms  tranfparent  Liquids,  which  doth  not 
agree  with  the  Chyle.  Gthly,  When  we  only  ufe 
animal  Subftances,  there  is  neither  Acid  nor  Al- 
kaly  found  in  the  Stomach  ;  there  only  is  in  Ani¬ 
mals  a  Sal  Salfum :  How  then  can  Fermentation  be 
perform’d  ?  y/thly,  Meats  are  impregnated  with 
Oil,  but  the  Oils  extinguifh  the  Aftion  of  the 
Acid  and  Alkaly.  8 tbly.  Fermentation  requires 
Reft :  How  can  this  be  found  in  the  Stomach, 
where  Digeftion  is  better  perform’d  when  feconded 
by  Exerciie  ?  gtbly,  In  Animals  that  cannot  grind 
their  Victuals  by  Maftication,  they  have  a  Sto¬ 
mach  in  which  there  is  a  manifeft  Trituration  ; 
fuch  are  the  Birds  :  If  we  find  fome  that  have  no 
fuch  Stomach,  altho’  they  have  no  Teeth,  it  pro¬ 
ceeds  from  their  not  ufing  hard  Meat,  io tbly.  It 

is  difficult  to  conceive  that  Animals  can  live  in  anv 

* 

Fluid  that  ferments  with  Violence,  as  thofe  who 
defend  that  Opinion  aflert ;  yet  Worms  live  in  the 
Stomach.  We  cannot  find  an  univerfal  Diffolvent 
in  the  Stomach,  i Jl,  The  Fluid  that  is  there  fil¬ 
trated  is  of  an  aqueous  Humour  ;  all  Experi¬ 
ments  demonftrate  it.  2 dly.  It  is  not  to  be  con¬ 
ceiv’d,  Why  an  univerfal  Menftruum  Ihould  not 
dilfolve  the  Stomach,  fince  it  diffolves  a  thoufand 
Subftances  that  are  of  the  fame  Nature  as  the  Sto¬ 
mach  itfelf?  There  have  been  many  Reafons  pro¬ 
duced  to  anfw'er  this:  they  talk  of  divers  Experi¬ 
ments  that  feem  to  prove  a  very  ftrong  Menftruum : 
They  have  aflerted,  That  Bones  were  diffolved  in 
the  Stomach  of  Dogs :  That  there  have  been  found 
the  Bones  of  a  Frog  reduced  to  a  fort  of  Jelly  in 
the  Stomach  of  a  Serpent :  That  there  has  been 
found  the  Stamp  of  fome  Money  erafed  on  that 
Side  that  touched  the  Stomach  or  Inteftines  :  i 
don’t  fpeak  of  thofe  who  vainly  imagin’d  that  the 
Oftrich  digefted  Iron.  Van  Helmont  tells  us,  (with 
no  more  Foundation)  that  the 


i  or  his  i  am 
digefted 
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digefted  Glafs:  It  will  appear  that  the  firft  Expe¬ 
riments  that  I  mentioned  are  almoft  as  falfe  as  the 
laft.  We  fee  that  Boerhaave  confirms,  that  Ani¬ 
mals  propel  out  of  the  Stomach  the  Fibres,  the 
Tendons,  Cartilages,  Bones,  almoft  without  chang¬ 
ing  their  Form,  the  Juice  being  only  prefled  out. 
Befides,  we  obferve  that  Animals  that  digeft  per¬ 
fectly  well,  void  downwards  Peafe,  Cherries,  and 
Beans  whole  ;  thefe  can  very  well  efcape  the  Mo¬ 
tion  of  the  Stomach,  but  how  can  it  avoid  the 
ACtion  of  fuch  a  violent  Diflblvent  ? 

Let  us  ask  thofe  who  affirm  that  Digeftion  is 
perform’d  by  Fermentation,  to  define  exaCtly  w'hat 
they  mean  by  Fermentation,  and  let  them  diftin- 
guiffi  it,  ljl,  From  the  Heat ;  2 dly.  From  Ebul¬ 
lition  •,  3 dly.  From  ConcoClion ;  4 thly.  From  the 
Effervefcence  that  is  produced  by  the  Mixture  of 
Water  and  certain  Spirits,  by  Oils  and  certain 
acid  Spirits,  It  is  certain  that  thofe  Motions  can¬ 
not  be  call’d  Fermentation,  that  would  be  a  Di- 
greffion  from  the  Idea  of  Fermentations,  and  to 
change  mal  a  props  the  Names,  without  giving 
Ideas  for  them.  According  to  what  I  have  fa  id, 
they  muft  limit  Fermentation,  as  that  of  Wine. 
It  would  be  difficult  to  find  in  the  Stomach  fome 
Agents  that  have  all  the  Marks  of  that  Fermenta¬ 
tion  •,  for  it  excites  Heat,  it  feparates  the  fpirituous 
Bodies  from  the  grofs  ones,  it  forms  a  clear  Fluid 
that  affords  an  ardent  Spirit.  I  am  very  well  af- 
fured  that  we  can  find  DiftinCtions  to  invalidate 
thofe  Proofs :  But  what  can  we  fruftrate  in  this 
manner  ? 

We  may  further  ask  thofe  who  affirm  that  Di¬ 
geftion  is  perform’d  by  Fermentation,  1 /?,  Why  is 
Digeftion  perform’d  more  difficultly,  when  the 
Ferment,  I  mean  the  Saliva ,  is  in  too  great  a 
Quantity  ?  2 dly.  Why  the  Ferment  Ihould  become, 
as  they  think,  Acid  or  Alkaly,  we  are  fo  era- 

baraffed 
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baraffed  when  we  are  about  finding  a  Remedy  that 
facilitates  Digeftion  in  thofe  who  have  their  Sto¬ 
machs  out  of  order  ?  3 dly,  Why  all  the  Acids  be¬ 

ing  different,  as  the  Acid  of  Sea-Salt,  Nitre,  and 
Vitriol,  it  is  pofiible  that  there  be  an  Acid  in  the 
Stomach  that  always  produces  the  fame  Effeft 
with  all  kind  of  Bodies  ?  This  is  not  the  only 
Reafon  we  can  get  out  of  thofe  who  affert  a  Fer¬ 
mentation  ;  they  ought,  j ft.  Not  to  affirm  that  the 
Ferments  are  vitiated,  when  a  Man  has  a  bad  Di¬ 
geftion  •,  it  is  as  if  they  faid,  that  Opium  wants  a 
fuporific  Faculty,  when  it  fometimes  produces  no 
Sleep.  2 dly,  Their  Opinion  fhould  be  grounded 
on  fome  Experiment ;  otherwife  what  Difference 
would  there  be  between  them  and  the  Followers  of 
Sylvius  de  le  Boe,  who  attributed  every  thing  to 
the  Mixture  of  the  Bile,  pancreatic  Juice,  and  the 
Fluid  that  is  filtrated  in  the  Stomach  and  In- 
teftines  ? 

Thofe  that  admit  of  Trituration  are  better  found¬ 
ed.  1 _/?,  We  fee  in  the  Stomach  nothing  but 
Mufcles  that  prefs  the  Aliments  by  continual  and 
reiterated  Impulfions.  2 dly.  We  fee  that  the  Mo¬ 
tion  of  thefe  Mufcles  is  fufficient  to  exprefs  the 
juice  of  Subftances  with  which  we  are  nourifhed  ; 
for  the  Stomach,  Diaphragm,  and  the  Mufcles  of 
the  Abdomen ,  have  a  great  Force.  ?,dly,  Expe¬ 
rience  teaches  us,  that  the  Aftion  of  the  Mufcles 
helps  Digeftion  ;  Exercife  is  a  Proof  of  it.  4/My, 
We  fee  that  the  Chyle  perfeftly  refembles  Emul- 
fions,  and  Trituration  only  fuffices  to  form  them. 
But  the  Defenders  of  Trituration  went  too  far  5 
they  feem  not  to  know  the  Aftion  of  any  Fluid  in 
the  Stomach.  1 ft.  The  Fluid  filtrated  in  the  Sto¬ 
mach  is  not  neceffary  to  macerate  and  foften  the 
Aliments,  idly ,  The  Air  that  is  enclofed  in  the 
Aliments,  doth  it  not  aft  by  its  Spring?  3 dly. 
Doth  not  Pleat  affift  in  dilfolving  the  Subftances 
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that  enter  into  the  Stomach  ?  <\thty,  The  Fluids 
filtrated  in  the  Pancreas,  Liver,  and  Duodenum,  are 
they  not  deftin’d  to  moiften  the  Aliments  ?  What¬ 
ever  we  may  fay,  we  mull  entirely  reject  the  Prin¬ 
ciples  that  ad  in  Chymiftry  *,  no  doubt  there  are 
as  many  true  Amalgations  form’d  in  the  Stomach 
as  in  the  Preparations  of  Chymiftry.  Are  there 
no  Difiolutions  made  by  Water  that  difiolves  the 
faline  and  mucilaginous  Matters,  by  the  Bile  that 
is  the  Diflolvent  of  the  fat  Subftances,  and  by  the 
Salts  we  ufe,  or  are  contain’d  in  the  Aliments  ? 
$thly,  We  mull  {till  believe  that  this  is  fufficient 
to  explain  all  the  Fhanomena  of  Digeftion.  i /?, 
Imagination  is  of  great  Influence  there ;  we  can’t 
attribute  the  Dread  we  have  of  fome  Aliments  to 
any  thing  elfe,  and  the  Defire  of  eating  certain 
Things  that  have  no  Tafte,  and  are  very  difa- 
greeable.  idly.  Attention,  Chagrin,  and  Melan¬ 
choly  entirely  diforder  the  Stomach. 

After  having  feen  how  inconfiftent  the  Opinions 
are  of  thole  who  are  either  for  Fermentation  or 
Trituration,  let  useftablifh  the  Caufe  of  Digeftion  j 
let  us,  i ft.  Examine  the  Adion  of  the  Stomach, 
that  Organ  of  Digeftion.  The  Stomach  no  doubt 
has  a  Motion.  Wepfer  having  given  Poifon  to  an 
Animal,  and  taking  the  Stomach  out  of  the  Ab¬ 
domen,  obferv’d  that  it  fwell’d,  that  the  fuperior 
Orifice  (hut  very  clofely,  that  there  was  a  peri- 
ftaitic  Motion  from  the  fuperior  Orifice  to  the  in¬ 
ferior,  and  that  Motion  prefled  out  a  Liquor  thro* 
the  Pylorus,  gdly,  Mr.  Boyle  try’d  an  Experiment 
which  demonft rates  that  the  Stomach  doth  not  ad 
alone  in  the  Adion  of  Vomiting :  Having  given 
an  Emetick  to  a  Dog,  he  made  an  Incifion  where¬ 
by  he  enter’d  his  Finger  upon  the  Stomach,  which 
was  not  in  a  great  Motion,  but  the  Mufcles  aded 
with  an  extraordinary  Violence.  4 ihly.  As  the 
Stomach  is  a.  Mufcle,  it  rouft  ad  at  leaft  by  the 

Com- 


04  Of  the  Epiploon. 

“  '  «r  •  *4  *  • 

Compreffion  of  its  Contents.  The  circular  Fibres 
contract  the  Bulk  of  the  Stomach,  the  longitudi¬ 
nal  ones  diminifti  the  Length,  and  thofe  that  run 
from  one  Orifice  to  another,  caufe  the  two  Ori¬ 
fices  to  approach  one  another:  We  fee  by  this, 
that  thefe  Fibres  laft  mentioned  could  not  aCt 
without  clofing  both  Orifices  j  and  the  more  the 
Stomach  is  fill’d,  the  clofer  the  Orifices  are  ihut ; 
which  is  the  Reafon  that  if  we  eat  moderately,  the 
Stomach  is  emptied  fooner  than  when  we  eat  to 
Excefs. 

Thefe  are  the  Motions  the  Stomach  can  have ; 
let  us  fee  how  its  Contents  can  be  propel’d  in  the 
Inteftines.  We  might  think  that  the  Aliments 
would  return  into  the  Oefophagus ,  by  the  fame  Rea¬ 
fon  that  they  enter  the  Inteftines.  i ft,  The  fuperior 
Orifice  is  clofed  up  by  its  particular  Contraction. 
2 dly,  This  Orifice  is  between  the  two  Column#'  of 
the  Diaphragm,  o,dly,  It  makes  a  curved  Line 
under  thofe  Columns.  4tbly,  Thofe  Column#,  as  is 
evident  from  their  Structure,  cannot  contract  with¬ 
out  clofing  the  Orifice  of  the  Stomach.  Stbly, 
Thofe  Column#  are  contracted  at  every  Infpiration. 
6thly,  When  thofe  Column ce  are  contracted,  the 
Diaphragm  defcends.  7 thly,  The  Diaphragm  in 
defcending  prefles  the  Stomach  and  Inteftines. 
Stbly,  The  Stomach  and  Inteftines  being  prefled,  it 
is  neceflfary  that  the  Contents  be  mov’d  towards  the 
Place  where  refiftance  is  lei's  ;”and  it  is  lefs  in  the 
Abdomen  than  in  the  Oefophagus:  for  we  juft  now 
havefeen,  that  in  Infpiration  the  Oefophagiis  is  clofed 
by  the  Column a  of  the  Diaphragm  •,  fo  that  the 
Aliments  ought  always  to  be  propel’d  towards  the 
Anus.  But  let  us  now  explain  what  can  be  the 
Caufe  of  the  Motion  contrary  to  this,  I  mean  Vo¬ 
miting. 

Some  after  ted,  that  Vomiting  was  caufed,  when 
the  periftaltic  Motion  of  the  Stomach  was  inverted  : 

2  but 
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but  the  Aflertors  of  that  Opinion  had  no  Idea  of 
the  Laws  of  Motion.  Is  it  not  evident,  that  all 
lateral  Prefllire  upon  a  Tube  propels  the  Fluid 
contain’d  in  that  Tube  towards  the  two  Orifices? 
But  the  periftaltic  Motion  is  lateral  j  it  mull  there¬ 
fore  propel  the  Contents  of  the  Stomach  towards 
the  Oefophagus  as  well  as  towards  the  Duodenum ;  it 
cannot  confequently  produce  Vomiting.  Let  us 
fee  in  what  manner  it  can  be  perform’d. 

We  have  faid,  that  the  Stomach  had  but  a  little 
Motion  in  Vomiting  5  but,  1/?,  It  was  ftrongly 
preyed  by  the  Mufcles ;  fo  that  the  Convulfion  of 
the  mufcular  Fibres  is  the  chief  Caufe  of  Vomiting. 
We  find  in  that  Convulfion  a  Caufe  contrary  to 
that  which  occa lions  the  Aliments  defcending  to¬ 
wards  the  Inteftines ;  for  the  Mufcles  of  the  Ab¬ 
domen  being  contracted,  the  Ventricle  is  com- 
prefled  :  If  that  Force  is  ftronger  than  that  of  the 
Columtus ,  the  Oefopbagus  will  be  forced,  and  the 
Aliments  will  return  there  ;  but  it  is  efpecially  du¬ 
ring  Expiration  that  that  Reflux  will  happen,  be- 
caufe  then  the  Columns  are  not  contracted.  As 
for  the  Mufcles  that  comprefs  the  Stomach  with 
Violence,  it  is  neither  the  oblique  nor  the  ReEli 
that  have  the  greateft  Power ;  it  is  the  tranfverfal 
Mufcle  that  afts  by  its  middle  that  is  fixed  to  a 
tendinous  Expanfion,  and  comes  from  the  Apophyfes 
'Tranfverfales  of  the  lumbal  Vertebra?  which  is  the 
Reafon  that  a  Cavity  appears  in  the  Abdomen  when 
wre  vomit.  The  Reafon  why  the  oblique  Mufcles 
and  the  Re  Eli  are  not  in  great  Motion,  is,  that  the 
Pre fibre  made  by  a  Line  lefs  crooked,  is  lefs  than 
tnat  whichbs  caufed  by  a  Line  more  crooked  ;  it 
is  a  Principle  of  Mechanics.  Here  you  have  the 
Reafon  of  \fomitmg  $  but  there  are  fome  others  : 
17?,  If  the  Stomach  is  too  much  fill’d,  the  tranf- 
verfe  Mufcle,  which  is  then  very  much  extended, 
will  caufe  the  Aliments  to  flow  back  by  its  Corn-  ?. 

F  predion : 


66  Of  the  Stomach. 

preflion  :  The  Fibres  of  the  Stomach  irritated  by 
that  Fulnefs,  can  produce  the  fame  Effeft,  if  they 
are  eonvulfed.  2 dly,  If  the  Pafiage  of  the  Ali¬ 
ments  is  flopped  up  fomewhere  in  the  Inteftines, 
there  will  be  a  Matter  gathered  together,  till  the 
Space  that  is  between  the  Obfracie  and  the  Stomach 
be  fill’d  up ;  then  the  Inteftines,  irritated  by  that 
Fulnefs  and  continual  Preflu  re  of  the  Diaphragm, 
will  caufe  Convulfions  in  the  Mufcles  of  the  Ab¬ 
domen  ;  and  hence  Vomiting.  I  have  often  tried 
this  in  Cats,  whole  Inteftines  I  tied  at  a  certain 
Diftance  from  the  Stomach  ;  they  did  not  begin  to 
vomit,  till  the  Matter  fill’d  the  Space  that  was 
between  the  Stomach  and  the  Ligature. 

After  having  explained  the  Force  of  the  Sto¬ 
mach  and  its  Effects,  let  us  fee  how  high  its  Force 
can  amount  to.  Some  Philofophers  afierted,  that 
the  Force  of  the  Mufcles  was  in  a  Ratio  compofed 
of  the  Breadth,  Length,  and  Depth  of  the  Mufcles, 
i,  e.  in  a  Ratio  of  their  Weight ;  for  the  Weight  of 
the  Mufcle  that  bends  the  third  Phalanx  of  the 
Thumb  is  112  Grains  ;  for  by  the  126th  Pro- 
pofition  of  Borelli ,  the  Power  of  that  Mufcle 
is  equal  to  3720.  Let  us  therefore  take  the 
Weight  of  the  Mufcles  of  the  Abdomen  and  Dia¬ 
phragm,  it  will  amount  to  15126  Grains;  and  by 
the  Rule  of  Three  we  fhall  find,  that  their  Force 
will  be  equal  to  the  Weight  of  461219  Pounds. 
This  is  the  Power  of  the  Mufcles  of  the  Abdomen  ; 
to  which  add  the  Force  of  the  Stomach,  which  is 
equal  to  12951  Pounds,  becaufe  it  weighs  8  Oun¬ 
ces  :  What  will  be  the  Weight  of  all  thofe  Mufcles 
together? 

'This  Calculation  is  curious,  and  I  wifh  it  would 
agree  with  Truth ;  but  it  is  unhappily  falfe:  ift. 
We  meafure  the  Force  of  the  Mufcles  by  their 
Weight.  This  Rule  is  not  juft  ;  the  Fibres  of  one 
Mufcle  can  be  more  relaxed  than  the  Fibres  of 

another 
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another  of  the  fame  Weight,  and  then  the  Power 
won’t  be  fo great:  Add  to  this,  if  in  one  of  thefe 
Mufcies  there  are  lefs  Nerves  than  in  the  other, 
and  that  this  fmall  Number  of  Nerves  is  out¬ 
balanced  by  the  greater  Yeffels,  that  contain  more 
Blood  than  thofe  of  the  other  ;  what  Difference 
will  there  not  be  between  the  Power  of  thofe  tv/o 
Mufcies  ?  2 dly.  We  compare  the  Mufcies  of  the 

Abdomen  with  the  Flexor  of  the  third  Phalanx  of 
the  Thumb  ;  but  the  one  a<?cs  by  a  Lever,  and  the 
others  by  comprefling  the  Inteftines  laterally.  3 dly. 
We  compare  again  the  Action  of  that  Mufcle  of 
the  Thumb  with  the  Stomach,  which  is  but  a 
Bag :  Has  the  Contradtion  of  the  one  fo  much 
Affinity  with  the  Contradtion  of  the  other  ?  Be¬ 
tides,  we  fpeak  of  the  Stomach  as  if  it  were  muf- 
cular,  whilft,  befides  the  external  Lamina  of  the 
Peritoneum ,  it  has  a  cellular  Subftance,  the  Tunica 
Nervofa  and  Villofa . 

Aftruc ,  Profeffor  of  Phyfic  at  Montpelier ,  has 
depriv’d  the  Stomach  of  almoll  all  its  Power  of 
Contraction  :  To  prove  this,  he  takes  a  Circle, 
and  confiders  it  as  a  Polygon  compofed  of  infinite 
imall  Angles ;  he  takes  the  verfed  Sine  of  one  of 
thofe  Angles ;  he  at  lalt  makes  it  appear,  that  the 
Contraction  of  thefe  Angles  produces  a  PreiTure 
which  is  as  the  verfed  Sine  of  one  of  thofe  Angles 
in  regard  of  the  total  Diameter  •,  that  verfed  Sine 
jis  infinitely  fmall  in  regard  qf  the  Diameter ;  fo 
that  the  Preffure  will  be  infinitely  fmall.  I  am  of 
opinion,  that  the  learned  Man  of  whom  we  fpeak, 
would  rather  give  us  a  captious  Subtilty  than  a 
olid  Proof.  won’t  detain  my  Reader  in  Ihewing 

what  the  Demonftration  fails ;  it  will  fuffice  to 
I  )ring  here  the  Atteftation  of  the  famous  Mathe¬ 
matician  Gregory,  who  has  demonftrated  it  to  be 
nothing  but  a  Sophifm  ;  befides,  we  plainly  fee 
hat  it  is  falfe :  if  vve  tie  but  Hackly  the  Bpdy  of  a 

F  2  Drum  v 
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Drum  with  a  dry  Cord,  and  afterwards  throw 

upon  it,  we  ihall  fee  with  what  Force: 
the  Drum  will  be  compreffed. 

We  cannot  determine  the  Force  of  the  Mufcles 
of  the  Abdomen  •,  it  is  far  from  being  fo  great  as 
Borelli  writes  :  If  we  put  our  Hand  in  the  Abdomen 
of  a  Dog  upon  the  Stomach,  we  Ihall  find  that  the 
Preffure  is  not  fo  extraordinary.  As  for  that  of 
the  Stomach,  it  is  of  no  great  Power  j  neither  j 
mull  we  leffen  it  as  much  as  AJtruc.  The  Preffure 
of  the  Diaphragm,  of  the  Mufcles  of  the  Abdomen. 
and  of  the  Stomach,  is  confiderable  enough.  Wc 
have  juft  feen,  ijl,  That  there  is  no  Fermentatior 
in  the  Stomach:  2 dly,  That  there  is  fomething 
wanting,  in  the  Opinion  of  thofe  who  main  tail 
that  there  is  but  a  fimple  Trituration.  After  hav 
ins  examin’d  all  thefe  Opinions,  we  muft  eftablifl 
ours  on  Digeftion :  but  before  that,  we  muf 
know  what  we  underftand  when  we  enquire  afte 
the  Caufe  of  Digeftion.  When  we  ask  what  Di 
geftion  is,  we  only  enquire  after  the  Caufe  that  re 
duces  our  Aliments  into  Chyle  :  but  before  we  ex 
amine  that  Caufe,  let  us  fee  what  the  Chyle  is. 

The  Subftance  of  the  Chyle  is  but  a  Colleftio: 
of  many  Bodies,  ijl,  The  greateft  Part  of  it  i 
pure  Water.  2 dly.  In  that  Water  there  appears 
fibrous  and  glutinous  Subftance.  %dly.  Amid 
thofe  aqueous  and  fibrous  Parts  there  appears  a 
infinite  Number  of  Globules,  and  other  final!  b 
regular  Bodies,  that  are  neverthelefs  like  a  globule. 

Figure. 

By  this  Defcription  we  fee  that  the  Chyle  is 
Compofition  of  oily  and  aqueous  Parts,  ijl ,  Q 
mixed  with  Water  forms  Globules.  2 dly,  A  Mi: 
ture  of  Water  and  Oil  affords  a  white  Liquor. 

From  thofe  Oblervations  it  follows,  that  tl 
Chyle  differs  not  from  the  Juice  of  the  Aliments  j 

and  thus  it  is  but  a  Simple  ffxprdfion  of  Alimer 
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which  compofes  our  Nourifhment.  Here  are  a- 
gain  lome  Proofs  that  confirm  it.  ijl,  The  Co¬ 
lour  of  the  Chyle  is  not  always  white  in  the  Sto¬ 
mach  ;  it  varies  a  little,  according  to  the  Diver- 
fity  of  Aliments.  In  the  Stomach  of  Oxen  it  is 
found  of  a  greenifh  Dye ;  in  that  of  a  Wolf  black: 
in  Hogs  that  live  upon  Wheat  it  is  white.  Thus 
far  we  fee  that  the  Juice  of  the  Aliments  is  not 
much  changed.  2 dly.  In  the  Inteftines  the  Chyle 
grows  whiter ;  the  Reafon  of  which  is  plain  *,  the 
Oil  being  divided,  is  mixed  better  with  the  Water. 
%diy,  Laftly  the  Chyle  is  perfectly  white  in  the 
lafteal  VeiTels  ;  becaufe  the  Oil  is  well  mixed 
with  the  aqueous  Parts:  but  this  Whitenefs  has 
not  changed  the  Nature  of  the  Juice  of  Aliments ; 
the  Chyle  has  the  Smell  and  Tafte  of  it,  and  is 
fubjeft  to  almoft  the  fame  Changes. 

Thefe  Principles  being  laid  down,  it  is  not  dif¬ 
ficult  to  find  out  the  Caufe  of  Digeftion.  1 ft.  In 
the  Aliments  we  ufe,  there  are  gummy,  mucila¬ 
ginous,  and  faline  Subftances,  that  cannot  be  di¬ 
vided  but  by  an  aqueous  Fluid:  It  is  therefore ne- 
ceffary  for  an  aqueous  Humour  to  be  continually 
in  the  Stomach.  2  dly,  As  our  Aliments  are  almoft 
always  mixed  with  a  fattilh  Subftance,  the  aqueous 
Humour  would  not  be  fufficient  to  feparate  them : 
there  is  a  Neceffity  there  for  a  Fluid  impregnated 
with  a  faltifh  and  fulphureous  Subftance  ;  which  is 
the  Reafon  that  the  Saliva  is  a  fort  of  lather’d 
Soap.  3 dly,  The  Subftances  we  make  ufe  of  are 
too  fat  to  be  able  to  be  diflolved  by  the  Saliva., 
moft  of  which  is  aqueous  j  and  this  is  the  Reafon 
that  the  Chyle  is  form’d  but  half  in  the  Stomach, 
and  that  it  requires  a  fulphureous  Diflolvent :  As 
foon  therefore  as  the  Aliments  enter  the  Inteftines, 
they  meet  with  the  Bile,  which  is  an  attenuated 
Oil  join’d  to  a  Sait.  4 tbly,  The  Fluids  that  divide 
our  Aliments  would  not  be  fufficient  alone  *,  it  is 
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neceffary  that  the  Motion  of  the  Stomach  affift 
them,  and  mix  the  Matters  they  have  foften’d  and 
divided.  Thefe  three  Caufes  muft  always  concur. 
If  the  two  firft  are  wantin'?,  the  Aliments  will  nei- 
ther  be  divided  nor  foften’d  •,  the  Stomach  will  be 
comprefled  in  vain  ;  it  will  not  be  able  to  prefs 
out  the  Juice:  but  if  Motion  were  wanting  to  the 
Stomach,  the  Matters  would  but  divide  and  mix 
themfelves  imperfectly. 

In  admitting  the  Caufes  we  juft  now  mention’d, 
we  can  explain  all  the  Phenomena.  ' 

The  Aliments  will  be  divided  in  the  Stomach  ; 
the  Water  will  divide  the  mucilaginous,  the  Bile, 
and  fat  Subftances ;  the  Stomach,  by  its  different 
Motions,  will  put  an  end  to  that  Divifion  :  I 
make  ufe  of  the  Word  Divifion.,  rather  than  that 
of  Dijfolution  ;  for  the  Aliments  are  not  changed, 
their  Parts  are  only  feparated  from  one  another. 

The  Juice  of  the  Aliments  is  only  changed  into 
Chyle  ;  the  Fibres,  Membranes,  Tendons,  Carti¬ 
lages,  Bones,  Filaments  of  the  hard  Parts  of  Ve¬ 
getables  iffue  from  the  Stomach,  without  lofing  al- 
moft  any  thing  of  their  Form. 

The  tenacious  Subftances  having  prefled  out 
their  Juice,  it  takes  at  Lift  a  white  Colour  ;  and 
in  order  thereto,  it  requires  nothing  but  Oil  and 
Water  well  mixed  together  :  We  lhould  not  there¬ 
fore  be  furpriz’d,  that  Matters  of  fuch  different 
Colours  give  at  laft  a  white  Tinge  ;  if  their  Juice 
is  oily  and  aqueous,  it  will  always  whiten  when  it 
is  well  divided  and  mixed.  All  Matters  proper 
for  our  Nourifhment  are  oily  and  aqueous. 

The  Juice  will  be  proper  for  our  Nourifhment : 
To  prove  which,  it  is  not  neceffary  to  know  how 
the  Parts  of  Matter  that  nourifh  us  are  form’d  »  it 
is  fufficient  only  to  know,  that  the  Parts  of  the 
Juice  of  Animals  and  Vegetables,  are  fuch  as 
form,  repair,  entertain,  and  fill  our  Veffels ;  for 

which 
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which  Reafon  we  need  .bat  feparate  them,  and 
laftly  to  apply  them  to  our  VeffeJs.  The  Stomach 
fepa rates  them,  and  the  Heart  by  its  Impulfions 
applies  them  to  the  Veffels  that  want  repairing. 

The  Stomach  Ihoukl  not  be  divided  or  diffolved 
as  the  Aliments,  ifi,  The  Aliments  we  make  ufe 
of  are  either  ground  in  the  Mouth,  or  are  Fluids. 
idly.  The  fame  Parts  are  always  ground  in  thofe 
Aliments,  inftead  of  that  in  the  Stomach  •,  fome- 
times  one  Place  preffes  the  Aliments,  fometimes 
another.  %dly,  The  Stomach  refills  by  the  Num¬ 
ber  of  its  Membranes  •,  a  Blow  that  will  bruife 
one  Surface  will  not  bruife  many.  4 ihly.  The  Sto¬ 
mach  always  receives  new  Parts  that  repair  what 
it  loft  by  its  Addon  ;  but  the  fame  are  not  in  the 
Aliments  that  are  digefted.  ■  Sthly,  Without  having 
recourfe  to  thefe  three  laft  Reafons  mention’d  by 
Pitcairn,  we  can  more  clearly  prove  that  the  Sto¬ 
mach  muft  not  be  hurt ;  its  Motion  is  not  vio¬ 
lent,  it  is  only  gently  preffed  upon  in  the  fame 
manner  as  the  inteftinal  Canal :  this  Preffure  is  ca¬ 
pable  to  mix  the  Juice  of  the  Aliments,  and  to 
exprefs  them,  but  it  cannot  hurt  the  Sides  of  the 
Stomach.  As  for  the  Saliva  and  Byle,  we  muft: 
not  ask  the  Reafon  why  thofe  Fluids  diffolve  not 
the  Stomach,  and  at  the  fame  time  diffolve  the 
Aliments.  There  is  in  the  Stomach  a  vital  Mo¬ 
tion,  that  applies  the  Parts  one  to  the  other,  and 
in  this  manner  fruftrates  the  Adtion  of  thefe  Diffol- 
vents :  befides,  this  Objedtion  has  nothing  in  it  that 
touches  the  Stomach  in  particular.  I  would  feign 
know  the  Reafon  why  Worms  are  not  diffolved  in 
Water  and  Oil,  fince  there  are  many  Subftances 
there  diffolved.  The  Explication  of  thefe  Phe¬ 
nomena  will  anfwer  that  which  is  here  objedted. 

In  Winter  Digeftion  is  more  eaftly  perform’d 
than  in  Summer,  ijl,  The  Stomach  and  Mufcles 
of  the  Abdomen  are  ftronger  in  Winter,  finee  there 
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is  exhaled  lefs  Subftance.  which  nourifhes  and  af¬ 
fords  them  Adtion ;  befides,  they  are  contracted 
by  the  cold  in  the  fame  manner  as  all  Bodies,  nay 
even  the  hardeft :  fo  that  the  fame  Quantity  of 
Matter  will  contract  them  in  Winter  more  than  in 
Summer,  and  confequently  they  will  adt  ftronger. 

2 dly,  the  Juice  that  muft  feparate  the  Aliments  in 
the  Stomach,  flows  not  in  fo  great  a  Quantity  in 
Summer  as  Winter;  for  when  jTranfpiration  of 
the  Skin  abounds,  the  other  Secretions  are  lef- 
fened. 

If  the  Juice  of  the  Stomach  is  too  abundant,  vif- 
cous,  or  acid,  Digeftion  will  not  be  perform’d, 
i ft,  The  Sides  of  the  Stomach  will  not  be  able  to 
be  applied  to  the  Parts  of  the  Aliments,  becaufe 
they  are  removed  by  the  Humour  they  contain  ;  fo 
that  there  will  be  nothing  but  that  Humour  which 
will  be  agitated.  2 dly.  If  the  Humour  that  is  in 
the  Stomach  is  too  vifcous,  it  cannot  be  infinuated 
in  the  Parts  of  the  Aliments ;  thus  they  will  not 
be  fe  pa  rated.  The  large  Quantity  of  Acids  will 
be  alfo  an  hindrance  to  the  Separation  of  thefattifh 
Subftances ;  for  the  Acids  will  coagulate  them, 
and  hinder  the  Bile  from  dividing  them  eafily. 
Exercife  contributes  much  to  Digeftion  ;  for  the 
Mufcles  of  the  Abdomen  and  Stomach  are  in  a 
greater  Agitation  ;  thus  they  divide  the  Aliments 
better:  But  Exercife  muft  be  moderate;  for  if  it 
is  too  violent,  ift ,  The  Aliments  are' precipitated 
into  the  Inteftines,  before  that  they  have  been 
well  divided,  idly,  As  Tranfpiration  is  increafed, 
there  flows  out  Juice  enough  in  the  Stomach.  3<r//y, 
.As  the  Blood  flows  with  greater  Force  into  the  In¬ 
teftines,  and  their  Nerves  are  agitated  more,  the 
Motions  this  caufes  in  the  inteftinal  Fibres  hinder 
the  Chyle  from  being  infinuated  fo  well  in  the  lac¬ 
teal  VefTels. 

If  the  Stomach  is  too  full,  Digeft  ion  cannot  be 
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perform’d,  1/,  The  Fibres  that  go  from  one 
Orifice  to  another  in  the  fmall  Curvature  are 
very  much  extended,  and  ihut  the  Entry  and  Exit 
of  the  Stomach.  2 dly,  The  Stomach  can  per¬ 
form  Trituration  but  upon  the  external  Surface  of 
the  Subftances  it  contains  ;  fo  that  it  cannot  mix 
them.  3 dly,  There  is  not  Juice  enough  filtrated 
in  the  Stomach  for  the  Divifion  of  all  that  is  found 
contained  in  it. 

During  Digeftion  the  Stomach  muft  be  inflated, 
the  Air  is  rarefied  by  Heat ;  and' when  it  happens 
that  this  Inflation  is  too  great,  the  Air  i flues  out 
with  a  fort  of  Noife  thorough  the  upper  Orifice, 
and  makes  that  which  we  call  in  Latin  Ruff  us.  If 
the  Stomach  is  too  much  inflated  by  the  Aliments, 
there  arifes  Vomiting  *,  becaufe  the  Mufcles  of  the 
Abdomen  and  Diaphragm  being  too  much  com- 
prefled,  prefs  the  Stomach  with  Force:  But  if  the 
Aliments  muft  prefently  make  their  Exit  by  Vo¬ 
miting  when  they  are  in  great  Quantity,  they 
make  their  Way  into  the  Stomach  but  very  {low¬ 
ly  when  it  is  not  full  j  the  Reafon  of  which  is,  that 
the  Mufcles  of  the  Abdomen  are  then  lefs  extended. 

The  Opinion  we  have  eftablifhed  cannot  be  ob¬ 
jected  againft,  that  the  Diflolution  of  hard  Sub¬ 
ftances  is  perform’d  in  the  Stomach  of  certain 
Animals :  But,  ift,  This  belongs  not  to  Digeftion ; 
for  Animals  are  not  nourished  by  hard  Bodies 
v'hich  they  feem  to  digeft.  2 dly.  It  is  falfe  that 
the  Oftrich  digefts  Iron  5  the  Experiments  men¬ 
tioned  thereupon  are  deftroy’d  by  others :  befides, 
fuppofing  we  were  to  obferve  fome  Diminution  in 
Iron  fwallowed  by  fome  Animals,  would  it  be 
furprizing  ?  Doth  not  Water  alone  diflolve  Iron 
and  other  Metals  ?  3^,  The  Bones  Dogs  eat  dif- 

folve  not ;  they  are  ground  by  the  Teeth  of  thofe 
Animals,  and  then  the  Fluid  of  the  Bones  is 
prefled  into  their  Stomach :  Befides,  when  they 
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have  been  well  ground  by  the  Teeth,  the  Water 
and  Byle  can  furely  agitate  and  feparate  their 
Farts.  4 tUy,  It  is  not  furprizing  that  Frogs  have 
been  found  reduced  into  Jelly  in  the  Stomach  of 
Serpents  ;  but  for  the  Bones,  it  is  groundlefs, 
except  that  the  Serpent  has  triturated  them  be¬ 
fore.  5/^/y,  Some  Authors  report,  that  having 
made  a  certain  Animal  fwallow  down  Money  after 
having  bent  it,  that  convex  Part  which  touched 
the  Inteftines  was  erafed  ;  which  proves  this  was 
not  done  by  a  'Di fib! vent,  for  that  Diffolvent 
would  have  adted  on  the  concave  Part  as  well  as 
the  convex.  All  we  can  fay  is,  that  it  is  the 
Water  and  Salt  of  the  Saliva  that  has  foften’d  the 
convex  Part  of  that  Money,  and  that  the  rubbing 
erafed  the  foften’d  Part. 

Before  we  finifh  this  Remark,  we  muft  refiedt  a 
little  upon  the  various  Opinions  that  were  ad¬ 
vanced  upon  Digeftion.  Nature  often  offers  us  in¬ 
explicable  Phenomena  but  fometimes  when  fhe 
prefents  us  with  nothing  but  very  fimple  Effects, 
we  enlarge  the  Object.  On  fome  Experiments, 
tho’  not  fure,  we  immediately  concluded,  that 
there  muff  be  a  violent  Diffolvent  to  the  Stomach : 
On  the  other  Side,  Gentlemen  (who  rejedted  all 
Explanations  founded  upon  Chymiftry)  admitted 
of  nothing  but  Powers  that  ground  the  Aliments: 
but  they  went  a  little  too  far,  boldly  affirming, 
that  the  Stomach  had  Force  enough  to  grind  Iron, 
Borles,  C?c.  Ridiculous  Idea  !  inconfiftent  with 
common  Senfe  !  Can  a  foft  Subftance  grind  Iron, 
which  refills  the  hardeft  Bodies  ?  What  Chimera’s 
could  not  their  Brain  produce  !  This  is  not  the 
only  extravagant  Thought  on  this  Subjedt ;  Peo¬ 
ple  have  judged  the  Chyle  to  be  a  particular  Fluid, 
lince  it  was  deftin’d  to  form  a  Machine  fo  fur- 
prizing  as  our  Bodies.  They  could  not  be  per- 
fuaded  that  grofs  Matter  contained  fo  precious  a 
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Fluid,  or  fuch  a  Quinteflence  as  fome  Authors 
term  it  $  and  therefore  they  did  fuppofe  that  fuch 
a  Change  was  performed  by  a  Fermentation  in  the 
Stomach.  But  Reafon  diffi  pates  this  Phantom  *,  it 
fhews  us  that  the  Chyle  is  nothing  but  the  Juice  of 
Animals  and  Vegetables.  In  Plants  this  Juice  was 
proper  to  form  Tubes  and  fill  them :  it  has  the 
fame  Quality  in  our  Body,  where  it  produces  the 
fame  Effects.  The  Animals  have  already  been 
nourifhed  by  thofe  Juices,  their  Parts  are  form’d, 
from  them  we  have  nothing  to  do  but  divide 
them ;  they  will  produce  the  fame  Subftance  in 
our  Bodies  as  in  other  Animals,  provided  they  are 
join’d  by  the  fame  Force,  i.  e.  by  the  Motion  of 
the  Heart. 

Remark  XL  Of  the  Action  of  the 

Intefiines. 

T  H  E  Coat  that  is  derived  from  the  Peritoneum 
adheres  to  the  mufcular  Coat  by  many  Fila¬ 
ments,  and  by  the  cellular  Coat  of  Ruyfcb  that  pe¬ 
netrates  the  mufcular  Fibres :  In  the  Cellules  of 
this  Membrane  there  is  filtrated  an  Oil,  which  ap¬ 
pears  in  fat  People  in  the  Form  of  Fat ;  it  is  not 
to  be  found  in  lean  Subjects.  The  mufcular  Fibres 
that  follow,  ferve  for  the  Motion  of  the  Intefiines. 
Thefe  Fibres  have  been  look’d  upon  as  interrupted 
towards  the  Beginning  of  the  Mefentery ;  but  they 
are  not  by  any  means.  When  the  Intefiines  are  fe- 
parated  from  their  Hold,  the  Surface  of  the  mufcu¬ 
lar  Coat  that  touched  the  Mefentery  is  like  the  late¬ 
ral  Surface :  We  muft  not  then  look  upon  the  In¬ 
tefiines  as  Mufcles,  whofe  Tendons  are  the  Mefen¬ 
tery.  A  certain  modern  Author  looks  upon  the 
common  Tegument  as  a  Hold,  or  the  Tendon  of 
thofe  Fibres  5  but  upon  what  Foundation?  A  Te¬ 
gument  v/hich  has  no  Support,  and  adheres  to 
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mufcular  Fibres,  but  by  very  fmall  Filaments,  can 
it  ferve  as  a  Tendon  ?  The  annular  Fibres  in  con- 
t rafting  diminish  the  Bignefs  of  the  Inteftines,  ele¬ 
vate  the  Valves,  which  then  clofe  the  Cavity  bet¬ 
ter,  becaufe  they  approach  the  Arch  which  is  op- 
pofite  to  them  in  the  Circumference  of  the  In¬ 
teftines.  The  longitudinal  Fibres  by  their  Con- 
traftion  approach  the  circular  ones,  one  to  the 
other,  and  fhorten  the  Iriteftines.  By  thefe  Mo¬ 
tions  it  appears,  that  the  Contents  of  the  Inteftines 
are  prefied,  divided,  mixed,  at  the  fame  time  the 
Sides  of  the  Inteftines  are  difcharged  by  divers 
Rubbings  of  a  vifcous  Matter  which  could  adhere 
to  their  Sides.  The  inteftinal  Glands  are  alfo  com- 
prefied  by  the  Aftion  of  the  mufcular  Fibres,  and 
prefs  their  Juice  into  the  Inteftines:  But  can  the 
periftaltic  Motion,  fo  much  talked  of,  be  occa- 
iion’d  by  the  Contraftion  of  thofe  Fibres  ?  It  is 
the  common  Opinion,  that  after  the  circular  Fibres 
are  contracted,  the  longitudinal  Fibres  widen  the 
Cavity  of  the  Inteftines  by  contracting  in  their 
Turn  :  They  fay  that  they  are  the  Antagonifts  of 
the  circular  Fibres  •,  they  ought  therefore  to  pro¬ 
duce  a  quite  contrary  Efteft,  viz.  that  they  ihould 
widen  the  Inteftines.  j ft,  The  two  Motions  of 
Contraction  which  areobferv’d  in  the  circular  and 
longitudinal  Fibres,  are  not  contrary  to  one  an¬ 
other  ;  the  Contraftion  of  the  circular  Fibres  move 
the  longitudinal  towards  the  Center,  and  the  Con¬ 
traftion  of  the  longitudinal  approach  the  circular 
Fibres,  one  to  the  other-,  how  can  thefe  two  Mo¬ 
tions  be  contrary  to  one  another?  cannot  the  longi¬ 
tudinal  Fibres  approach  the  Center  of  the  Inteftines 
when  they  are  mov’d  by  the  Contraftion  of  the 
circular  Fibres  ?  and  cannot  the  circular  Fibres 
approach  one  another  ?  2 dly,  What  is  the  Caufe 

that  will  produce  thofe  alternative  Motions  ?  In 
thofe  mufcular  Fibres,  that  which  extends  the 

Nerves, 
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Nerves,  doth  it  not  flow  equally  in  the  two  Planes 
of  the  Fibres?  3<#y,  This  Notion  is  very  dubious, 
for  other  Reafons.  I  have  difleCted  Dogs,  without 
being  able  to  obferve  it :  I  fometimes  made  Liga¬ 
tures  •,  I  have  pinched  the  Inteftines  fwell’d  above 
thofe  Ligatures,  but  I  never  obferv’d  any  alterna¬ 
tive  Motion.  4thly,  Could  not  the  periftaltic  Mo¬ 
tion  that  fome  Authors  aflert  they  have  obferv’d, 
proceed  from  a  Contraction  caufed  in  fome  Parc 
by  a  nearly  flopped  Refpiration !  or  is  there  not 
rather  fomething  that  could  contrail  the  Inteftines 
in  fome  Place  ?  The  Inteftines  being  yet  warm, 
are  contracted  upon  that  Matter  which  inflates 
them  j  in  contracting  they  draw  the  Remainder  of 
the  Canalis  Inteftinalis  :  this  Canal  being  drawn, 
ought  to  be  re-eftabliihed  by  its  Spring  in  the 
fame  State  as  it  was  before.  All  this  would  caufe 
fome  Motion  in  the  Inteftines.  Slhly,  This  Mo¬ 
tion  can’t  ferve  the  Ufe  aflign’d  to  it ;  it  was  be¬ 
liev’d  that  it  propel’d  the  Fences  downwards,  while 
a  lateral  Motion  that  llraitens  a  Tube,  equally 
propels  of  all  Sides  the  Fluids  that  are  contain’d  in 
that  Tube.  But  they  will  fay.  If  the  firft  Ring 
that  fucceeds  the  Stomach  contracted  before  the 
others  in  fuch  a  manner,  that  it  enters  the  fecond, 
and  the  fecond  the  third ;  would  not  then  fuccef- 
fively  the  Space  be  narrower  above  than  below  ? 
and  by  this  means  would  not  the  Fences  be  obliged 
to  defeend  ?  In  order  to  eftablifli  this,  they  muft 
give  a  Reafon  why  the  fuperior  Rings  fhould  con¬ 
tract  rather  than  the  inferior ;  there  certainly  is 
no  Reafon  to  be  found :  nor  will  any  one  ever  ex¬ 
plain  how  the  firft  Ring  will  enter  into  the  fecond, 
fince  it  has  the  fame  Circumference,  and  as  much 
Force  of  Contraction  :  Befides,  when  the  Inteftines 
will  be  larger  at  top  than  at  bottom,  (as  it  happens 
at  the  Extremity  of  the  Ilium ,  which  is  lei's  at  its 
Entry  into  the  Qescum  than  any  where  eife)  their 
2  AClion 
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A&ion  will  be  contrary.  I  don’t  fpeak  of  fome 
Authors,  who  have  obferv’d  that  this  Motion  was 
made  upwards  ;  I  have  already  faid  enough  to 
render  it  dubious.  In  the  Papilla  of  the  nervous 
Membrane  at  the  concave  Part  is  a  fort  of  a  Coar, 
which  is  nothing  but  a  Contexture  of  fanguinary 
Veffels  ;  the  Arteries,  ift ,  Terminate  into  a  Pulp, 
which  has  the  Form  of  fmall  Pencils :  idly.  They 
join  to  the  Glands  of  Peyerus.  3  dly.  They  run  thro’ 
the  fecretory  Canals  that  terminate  in  the  Cavity 
of  the  Inteftines.  ^thly,  The  Veins  that  anfwer  Ar¬ 
teries,  either  form  with  them  a  continued  Canal, 
or  come  from  the  Glands  of  Peyerus ,  or  open  into 
the  Papillae.  Sthly,  It  is  in  this  Contexture  the 
Glands  of  Peyerus  are  join’d,  their  Number  and 
Bulk  increafe  by  degrees  towards  the  Beginning 
of  the  great  Inteftines ;  there  mull  be  therefore  in 
that  Place  more  Pleat  and  more  Fluid  filtrated. 
6thly,  Thefe  Glands  with  their  Points  pierce  the 
tunica  Villofa.  ylbly,  It  appears  by  this  Strudure, 
that  when  the  Glands  are  preffed  by  the  Contraction 
of  the  mufcular  Fibres,  they  mull  pour  into  the 
Inteftines  the  Juice  they  contain. 

If  the  following  Coat  were  fmooth  and  polifhed, 
it  appears  that  the  Chyle  and  the  Juice  which  is  fil¬ 
trated  in  the  Glands  could  not  remain  in  the  in- 
teftinal  Canal ;  this  is  the  Reafon  that  Nature  has 
lined  all  the  Cavity  of  the  Inteftines  with  the  Tunica 
Villofa:  this  Villofa  is  three  times  longer  than  the 
Nervofa ,  and  efpecially  in  the  Jejunum.  It  is  by 
this  Length  that  it  forms  Wrinkles,  which  are  more 
confiderable  towards  the  Mefentery.  All  thefe 
Wrinkles  that  detain  the  Chyle  and  the  Excrements 
retain  Remedies ;  fo  that  they  may  have  time  to 
act  and  clofe  the  Orifices  of  the  Canals  that  dif- 
charge  themfelves  into  the  Inteftines, 

This  is  the  Ad  ion  of  all  the  Parts  of  the  in- 
teftinal  Canal  5  bi  t  in  order  that  it  may  continue 

long, 
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long.  Nature  moiftens  it  continually  by  a  Matter 
that  tranfpires  from  the  Omentum,  Mefentery,  and 
other  Vifcera.  Without  this  continual  Moifture 
the  Inteftines  would  adhere  to  the  Peritonaeum,  and 
would  not  preferve  their  Flexibility.  But  for  all 
this  Liquor  which  moiftens  them  continually,  and 
feems  as  if  it  would  relax  them,  they  are  very 
much  contracted  when  the  Animal  is  in  a  State  of 
Health. 

The  firft  ACtion  of  the  Inteftines  is  the  Intru- 
fion  of  the  Chyle  into  the  LaCteals.  ift,  It  has 
been  advanced,  that  the  laCteal  Veflels  do  not  open 
into  the  Inteftines,  and  that  they  receive  the  Chyle 
by  Pores  :  it  is,  fay  they,  by  Pores  that  the  Parts 
of  a  Human  Body  receive  Nourifhment.  But  thefe 
Reafons  are  not  fufficient  the  Lymph  is  fecreted 
thro’  T ubes  ;  the  Chyle  that  is  groffer  requires 
likewife  T ubes  for  its  Secretion.  2 dly.  It  has  been 
aflferted,  that  the  Chyle  prefled  by  the  Contraction 
of  the  mufcular  Fibres  was  propel’d  in  the  LaCteals  ; 
but  during  the  Contraction,  all  the  laCteal  Veflels 
are  doled,  and  the  Chyle  finds  lefs  Refiftance  in 
flowing  thro’  the  inteftinal  Canal :  it  muft  there¬ 
fore  follow  that  Courfe,  and  not  enter  into  the 
laCteal  Veflels.  3 dly.  It  is  more  likely  that  the 
Chyle  enters  into  the  LaCteals,  by  the  fame  Rea- 
fon  that  the  Water  riles  in  Pumps  and  Syringes ; 
the  Matter  which  is  in  thofe  LaCteals  rifes  towards 
the  Refervoir,  thofe  Veflels  being  empty  at  their 
Beginning,  the  Air  forces  the  Chyle  there :  this 
happens  efpecially  when  the  Inteftines  are  no  more 
prefled  by  the  Motion  of  Refpiration,  then  the 
LaCteals  that  were  comprefled  by  the  Diaphragm 
are  empty.  The  Chyle  pafifes  thro’  the  LaCteals, 
as  we  have  already  mention’d  ;  but  it  is  very  du¬ 
bious  whether  there  is  not  a  Part  of  it  that  enters 
into  the  meferaic  Veins,  and  fo  immediately  into 
the  Liver,  ift.  Comparative  Anatomy  teaches 
1  us. 
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us„  that  there  is  a  Paflage  from  the  Inteftines  into 
the  meferaic  Veins.  %dly,  Oviparous  Animals 
have  no  Ladteals.  3 dly,  The  meferaic  Veins  are 
very  large  and  numerous.  4 thly,  Thofe  Veins  per¬ 
form  the  Fundtion  of  Arteries,  stbly.  There  is  a 
Quantity  of  Fluid  collected  in  the  Inteftines  that 
cannot  be  abforbed  by  the  Ladteals,  and  is  not 
voided  with  the  Faces. 

We  have  hitherto  obferved,  that  the  Prepara¬ 
tion  of  the  Chyle  is  perform’d  only  by  fpringy  Fi¬ 
bres,  and  that  there  is  found  there  a  faltilh  and 
oily  Fluid :  hence  we  may  judge  concerning  the 
Acid  of  the  Inteftines  and  Stomach,  which  cannot 
be  prov’d  by  Experience;  concerning  Van  Hel- 
T/wnt’s  Arc beus,  which  is  that  invifible  Spirit  that 
animates  the  Bodies  ;  concerning  the  Acidity  of 
the  Suceus  Pancreaticus  that  enters  into  an  Effer- 
vefcence  with  the  Alkaly  of  the  Bile,  according 
to  Sylvius  de  le  Boe ;  concerning  the  Precipitation 
that  depurates  the  Chyle,  according  to  the  fame 
Author :  In  all  this  there  is  nothing  founded  on 
Experience. 

After  the  Chyle  has  been  prepared  and  prefted 
out  into  the  Ladteals,  the  Adtion  of  the  Mufcles 
of  the  Abdomen  always  pu flies  the  grofleft  Matter 
towards  the  ReSlum:  This  mud  happen,  becaufe 
the  Column#  of  the  Diaphragm  clofes  the  upper 
Orifice  of  the  Stomach,  that  there  is  nothing 
which  refill's  in  the  Inteftines.  The  Contradtion  of 
the  inteftinal  Fibres,  the  Irritation  caufed  by  the 
Excrements  in  the  nervous  Membrane,  gives  a  Mo¬ 
tion  to  thofe  Excrements  ;  and  the  Preflure  of  the 
Mufcles  determines  them  towards  the  great  Intef¬ 
tines.  By  all  thefe  Motions  the  Faces  are  divided 
and  diluted. 

Matter  arriv’d  from  the  right  to  the  left  Side  of 
the  Duodenum ,  from  the  left  to  the  right  about 
the  Mefentery  thro’  the  Ilium,  enter  into  the 

Cecum, 
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Cecum,  (by  a  long  Opening,  which  is  form’d  by 
a  flat  Extremity  of  the  Ilion,  which  enters  into 
one  of  the  Pleats  of  the  Cecum:)  the  mufcular 
Membranes,  and  others,  join’d  with  the  Mem¬ 
branes  of  the  Cecum ,  form  a  kind  of  Roll  that 
furrounds  the  Orifice  ;  it  has  been  taken  for  a 
Valve  :  we  might  judge  it  to  be  fo,  by  feeing  dry 
Preparations ;  but  at  the  two  Extremities  of  that 
Opening,  which  is  flat,  there  is  a  Ligament  on 
each  Side  ;  thefe  Ligaments  or  Bridles  are  made 
by  the  Pleats  of  the  Ccecum :  When  this  Inteftine 
is  inflated,  thefe  Pleats  draw  the  two  Extremities 
of  the  Opening,  and  fhut  it :  Hence  we  may  fee 
whether  it  is  poffible  that  the  Glifters  pafs  into 
the  Ilion  ;  this  may  happen  when  the  Ccecum  is  not 
entirely  inflated. 

The  Faces  being  arrived  at  the  Ccecum ,  flop 
there ;  they  are  prefled  by  their  Weight,  by  the 
Addon  of  the  Fibres  of  the  Inteftine  ;  by  the 
Mufcies  of  the  Abdomen  the  Lymph  is  preffed  out 
of  it,  and  at  laft  acquires  a  bad  Scent,  by  the  fame 
Reafon  as  Plants,  when  putrefy 5d :  This  Compa- 
rifon  is  the  more  juft,  as  that  the  Smell  of  Plants 
that  have  been  putrefy’d,  in  being  placed  in  Heaps 
have  the  exadt  Scent  of  Faces. 

There  is  an  Appendix  fixed  to  the  Ccecum  call’d 
Vermiformis ,  and  which  opens  into  this  Inteftine  5 
it  is  the  true  Ccecum  in  Animals;  it  is  fpiral  in, 
Dogs,  conic  in  Rabbits,  lin’d  with  a  Lamina  form¬ 
ing  a  Spiral ;  in  Hens  it  is  double:  in  the  Fcetus  it 
is  big  enough  in  proportion  to  the  Inteftine,  but 
in  Adults  it  is  very  final! :  Some  fay  that  there  is 
a  finall  Valve  at  its  Beginning,  but  it  doth  not 
appear  in  dried  Preparations.  As  for  the  Glands* 
there  are  iome  at  the  Orifice  ;  the  Ufe  of  this 
is  hitherto  unknown:  When  they  difiedled  the  Body 
of  the  Duke  of  Berry ,  they  found  fmall  Shot  in  the 
Cavity  of  the  Appendix :  it  very  likely  proceeded 

•  G  from 
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from  Game  of  which  that  Prince  had  eat. 

The  Faces  being  triturated  in  the  Inteftine 
Cacum ,  are  thrown  out  of  it  by  the  Preflure,  and 
enter  the  Colon.  This  Inteftine  is  very  long,  but 
by  its  Pleats  it  appears  to  be  much  fhorter  than  it 
really  is :  it  is  fixed  to  three  Ligaments  that  are 
extended  throughout  all  its  Length  ;  thefe  Liga¬ 
ments,  that  are  mufcular,  are  fituated  under  the 
common  Membrane  and  contract  it ;  two  of  them 
terminate  in  the  Appendix  Vermiformis ,  and  em¬ 
brace  it :  this  is  perhaps  the  Reafon  why  the  Ex¬ 
tremity  of  that  Inteftine  cannot  be  widened  as  the 
reft ;  if  it  were  fo,  there  would  only  remain  the 
Explanation  why  the  Inteftine  Ilion  is  not  inferted 
at  the  end  of  the  C cecum,  but  at  fome  Fingers  over 
it.  To  which  we  can  anfwer,  that  Nature  was 
willing  there  fhould  be  a  Place  where  the  Faces 
fhould  remain  whilft  the  Foetus  is  in  the  Uterus  5 
for  which  Reafon  there  is  no  Opening  at  the  Bot¬ 
tom  of  the  Inteftine.  The  Faces  being  raifed  as 
high  as  the  right  Kidney  under  the  Liver  and 
Stomach,  they  follow  the  Circumvolutions  of  the 
Colon  and  enter  the  Redlum.  This  Inteftine  is  but 
a  Continuation  of  the  Colon ,  the  three  Ligaments 
are  fpread  round  about,  and  render  it  yet  ftronger  ; 
its  perpendicular  Poiition,  the  Action  of  the  acri¬ 
monious  Matter  that  irritates  its  Fibres,  the  Pref¬ 
fure  of  the  Mufcles  of  the  Abdomen ,  caufe  the  Ex¬ 
crements  to  defcend  ;  which  defended,  ftop  at  the 
Valves  mention’d  by  Morgagni:  then  the  Sphincters 
being  prefied,  relax  the  Relevatores  of  the  Anus, 
which  are  compofed  of  convergent  Fibres  that  arife 
from  the  Bafon,  and  furround  the  Extremity  of 
that  Inteftine,  dilate  the  Anus *,  then  the  Diaphragm 
and  Mufcles  of  the  Abdomen  propel  the  Faces :  af¬ 
ter  they  have  made  their  Exit,  the  Relevatores  ele¬ 
vate  the  Anus ,  and  the  Sphintfters  clofe  it  again. 

From  all  that  we  have  laid,  we  may  conclude. 
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1  ft.  That  the  Faces  are  compofed  of  the  grofler 
Matter  of  the  Aliments  of  the  Bile,  of  the  intefti- 
nal  Lymph,  and  of  the  Succus  P ancreaticus.  idly. 
That  thefe  Matters  are  putrefied  by  the  ACtion  of 
the  Bile  that  difiolves  them,  and  by  the  Heat  that 
refines  the  volatile  Salts :  hence  proceeds  their 
Smell.  3 dly.  That  Nature  has  placed  feveral  great 
Glands  in  the  large  Inteftines,  to  give  the  Faces  a 
Fluidity  that  was  taken  from  them  by  the  laCfeal 
Veins  by  Tranfpiration  and  Heat.  4 thly.  That 
Nature  filtrates  a  mucilaginous  Humour  thro’  thefe 
great  Glands,  that  the  Faces  may  not  rub  the  In¬ 
teftines.  5tbly,  That  there  fliould  be  fome  Fat 
round  the  Retium,  in  order  not  to  be  hurt  by  the 
Bones.  6 thly.  That  the  Fibres  being  ftrong,  there 
mult  be  a  great  deal  more  Heat  in  the  Body,  and 
confequently  there  fhould  be  a  greater  Tranfpira¬ 
tion  ;  confequently  thofe  who  are  ftrong  will  be 
coftive.  This  fame  Evaporation  of  Fluids  will 
ftay  the  Blood  in  the  ReElum,  and  will  occafion 
Hcemorrhoides .  ythly,  The  Connection  of  the  Reftum 
and  of  the  Bladder,  is  the  Caufe  that  we  make 
Water  with  great  Difficulty  in  Dyfenteries,  that 
we  are  fubject  to  the  Tenefma  when  we  are  attacked 
with  the  Stone,  or  fome  other  Inflammation  of  the 
Bladder. 

Before  we  finifh  this,  we  muft  fay  fomething  of 
the  Volvulus  or  Iliac  Paffion:  In  order  to  explain 
which,  they  have  had  recourfe  to  the  periftaltic 
Motion  inverted ;  but  by  what  we  have  already 
faid,  we  lhall  be  able  to  judge  whether  it  arifes 
from  this  Caufe. '  ifl,  If  we  tie  the  Inteftine  of  a 
Cat,  and  give  it  Victuals,  it  begins  to  vomit  when 
the  Matter  fills  the  Space  that  is  between  the  Li¬ 
gature  and  the  Stomach,  idly.  The  further  the 
Ligament  is  from  the  Stomach,  the  longer  time  it 
takes  up  before  it  vomits.  %dly,  If  we  tie  th©  In¬ 
teftine  in  fuch  a  manner  that  a  Part  of  the  Cavity 
T  G  2  is 
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is  not  clofe,  the  Fluid  i flues  out  upwards  and  down¬ 
wards.  4 tbly.  Hence  it  appears  that  the  Volvulus 
is  caufed  by  a  total  Convulfion  of  the  Mufcles  of 
the  Abdomen ,  irritated  by  Pains  that  affliCt  the  In- 
teftines  ;  but  before  that,  there  muft  have  been  a 
Contraction  in  certain  Places  in  the  inteftinal  Fi¬ 
bres  :  then  the  Part  contracted  enters  that  which 
is  inflated  by  the  Fluids  and  heated  Air  that  come 
.  thither. 

Remark  XII.  Of  the  Mefentery. 

THE  Structure  of  the  Mefentery  has  been 
very  well  defcribed  by  feveral  Anatomifts  ; 
but  it  is  difficult  to  form  an  exaCt  Idea  of  it  by 
their  Defcriptions.  At  the  nrft  Vertebra  of  the 
Loins,  at  the  left  Side,  the  internal  Coat  of  the 
Peritoneum  is  feparated  from  the  external,  as  a 
large  Pleat  that  is  very  much  extended  :  between 
the  Lamina;  that  it  forms,  there  is  the  cellular  Sub- 
fiance  of  Ruyfch ,  which  accompanies  all  the  Du- 
plicature  of  the  Peritoneum  ;  this  Pleat  defcends 
obliquely  upon  the  Spine  towards  the  right  Side  ; 
it  terminates  at  the  fourth  Vertebra  of  the  Loins. 
Towards  the  Extremity  or  pendant  Borders  of  this 
Pleat,  there  are  found  Wrinkles  or  new  Pleats, 
that  tend  towards  the  Center  like  the  Pleats  of  a 
Ruffle.  The  Inteftines  are  contain’d  in  the  Cir¬ 
cumference  of  the  great  Pleats  or  Mefentery,  that 
fuftains  them  as  a  Scarf  the  Arm. 

After  the  Termination  of  the  Mefentery  at  the 
right  Side,  the  Ilion  enters  one  of  the  Pleats  of  the 
Cecum :  at  that  Place  concur,  i ift,  the  Colon  ; 

2 dly,  the  firft  ftrait  Curvature  of  the  Duodenum  } 
cp/fy,  the  Kidney.  The  internal  Lamina  of  the 
Peritoneum  gives  thefe  three  Parts  a  common  Te¬ 
gument  ;  their  cellular  Subftance  is  contiguous, 
fince  they  are  near  one  another}  but  that  anterior 
•’  3  Lamina 
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Lamina  of  the  Peritoneum  begins  again  to  form  a 
Pleat  that  afcends  in  a  Circle  under  the  Liver, 
under  the  Stomach,  and  terminates  at  the  left  by 
contracting.  Between  thefe  two  Lamina  of  that 
Pleat  in  the  Place  where  they  leave  the  pofterior 
Lamina  of  the  Peritoneum  is  the  Duodenum ,  which 
is  placed  tranfverlly  :  this  Inteftine  is  pofteriorly 
applied  to  the  pofterior  Lamina  of  the  Peritoneum  ; 
it  is  cover’d  fuperiorly  and  inferiorly  by  the  La¬ 
mina  of  the  Pleat;  thefe  two  Lamina  being  united, 
after  having  cover’d  the  Duodenum-,  embrace  the 
Colon,  and  it  is  that  which  we  call  Mefocolon.  To¬ 
wards  the  left  Side  the  Mefocolon  is  ftraiten’d,  and 
applies  the  Colon  to  the  pofterior  Lamina  of  the 
Peritoneum  ;  but  it  is  lengthen’d  at  laft  in  forming 
a  new  Pleat  that  contains  the  Crookednefs,  or  Ro¬ 
man  S,  form’d  bv  the  Colon ,  as  in  a  Scarf :  This 
fame  Pleat  is  continued,  and  fuftains  the  Reffium ; 
hence  it  comes  that  in  this  Part  it  is  call'd  Mefo- 
reffum. 

From  the  Place  the  anterior  Lamina  is  feparated 
from  to  form  the  Mefentery,  iffue  out  arterial  Vef- 
fels  that  are  fpread  between  thefe  Lamina ,  and  en¬ 
viron’  the  Interlines  \  there  are  Nerves  that  accom- 
pany  thefe  Veffels. 

By  the  Structure  of  the  Mefentery,  we  fee  that 
there  may  happen  feveral  Difeafes  j  there  may  be 
a  Dropfy  between  the  two  Laminae  \  there  may  be 
a  Schirrus  form’d  in  the  Glands  that  are  there  ;  the 
Veffels  that  creep  there  may  be  enflam’d. 

Remark  XIII.  Of  the  Veffels  of  the  Chyle, 

THE  Laffer  primi  Generis  arife  from  all  the 
Circumference  of  the  Inteftines,  like  fmall 
Syphons,  and  open  obliquely  into  their  Cavity, 
and  at  laft  inofculate  and  Aide  into  the  Duplicature 
of  the  Mefentery.  The  Chyle  that  is  infinuated  in 
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them,  is  pulhed  by  the  Chyle  that  follows  by  the 
A&ion  of  the  Inteftines,  by  the  Preffure  of  the 
Diaphragm  and  the  Mufcles  of  the  Abdomen.  Were 
there  not  Valves  in  thefe  fmall  Veffels,  the  Chyle 
would  be  propel’d  equally  upwards  and  down¬ 
wards  :  but  as  it  is  impoffible  to  return,  the  external 
Preffure  obliges  it  to  rife  towards  the  Loins ;  the 
femilunar  Valves  that  open  for  the  new  Chyle, 
clofe  after  that  which  is  paffed  ;  the  mefaraic  Ar¬ 
teries  that  continually  beat,  forward  its  Motion, 
and  pulh  it  into  its  Receptacle. 

As  the  Orifices  of  the  ladteal  Veins  are  very 
fmall,  the  moft  fluid  and  fubtile  Part  can  only  be 
infinuated.  By  the  Structure  of  the  Inteftines  and 
Smallnefs  of  the  Orifices  of  the  Ladleals,  we  fee 
why  acrimonious  Subftances  that  wre  ufe  hurt  us 
not;  the  Orifices  of  the  ladleal  Veins  Ihrink  by 
the  pricking  of  the  acrimonious  Matter ;  the  muf- 
cular  Fibres  being  pricked,  clofe  the  Orifices  ft  ill 
more  :  this  is  the  Reafon  why  the  Structure  of  the 
Inteftines,  Oefophagus ,  and  Stomach,  is  different 
from  that  of  the  other  Vifcera. 

The  Lafteals,  whole  Orifices  are  imperceptible 
to  the  naked  Eye,  appear  pretty  large  when  they 
are  depriv’d  of  their  mufcular  Membrane;  and 
when  they  are  under  the  external  Coat,  they  unite 
at  laft,  and  form  acute  Angles  together.  They 
feparate  afterwards,  in  order  to  re-unite  again. 
After  they  have  been  thus  united  and  divided, 

.  they  become  larger.  All  thefe  divers  Growings 
lerve  to  render  the  Chyle  more  fluid. 

Thefe  Veffels,  after  many  Anafiomofes  and  Divi- 
fions  that  they  have  form’d,  as  fmall  I  Hands  thro’ 
the  whole  Melentery,  join  to  the  Glands  that  are 
fcatter’d  between  the  two  Lamince  that  form  it. 
They  furround  them  ;  they  are  infinuated  there  j 
they  iffue  out  from  thence  lefs  in  Number,  but 
with  more  Valves. 
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There  is  no  Separation  in  the  Chyle,  when  it  is 
in  thefe  Glands:  This  may  be  prov’d,  ijl,  By  the 
Glands  being  cavernous.  2 dly,  That  the  Arteries 
creep  above  and  below,  and  are  not  gather’d  in 
Knots  as  in  other  Places.  3 dly.  That  the  Lymph 
of  feveral  Vifcera  is  gathered  there.  4 tbly,  Be- 
caufe  that  the  Arteries  filtrate  fome  Liquor,  which 
they  depofite  in  the  Cavity  of  thofe  Glands  :  for 
Cowper  has  obferv’d,  that  Injections  of  Mercury 
pafs  from  the  Arteries  into  thefe  Glands  :  it  may 
be  that  the  Nerves  difcharge  fome  Fluid  there. 

After  the  Chyle  has  been  diluted  in  thofe  Glands, 
it  runs  thro’  the  Ladteals  of  the  fecond  kind,  which 
are lefs  numerous,  but  thicker:  Thefe  Vefiels  run 
into  the  Refervoir  difcover’d  by  Pequet ,  the  Hif- 
tory  of  which  we’ll  give  as  well  as  we  can.  Afel- 
lius  difcover’d  the  Ladteals ;  he  imagined,  as  Tho¬ 
mas  Bartholin ,  that  thefe  Veffels  crept  into  the  Li¬ 
ver  ;  but  Pequet  at  laft  demonftrated  in  the  Year 
1651,  that  the  Ladteals  went  into  a  Receptacle, 
where  they  poured  out  the  Chyle.  Bartholin  fhew’d 
it  at  Hanau  in  1552,  and  Vanhorre  at  Leyden  in 
the  fame  Year. 

It  is  not  to  be  doubted  but  that  the  greateft 
Part  of  the  Chyle  mounts  to  the  fubclavian  Vein ; 
but  we  may  doubt  whether  there  is  not  a  Part  of 
it  that  flows  into  the  Liver  by  the  mefaraic  Veins. 
Bilfius  demonftrated,  that  if  we  tied  the  Arteries 
of  the  Mefentery  of  a  Dog  who  but  juft  before 
had  been  eating,  we  find  the  Veins  fill’d  with  a  ci- 
neritious  Fluid.  Some  have  complained,  that 
Bilfius  did  not  give  a  juft  Account  of  the  manner 
of  his  making  Experiments  j  but  Glijfon  gives  it 
exadtly.  Swammerdam  has  confirm’d  Bilfius' s  Opi¬ 
nion  by  the  comparative  Anatomy.  It  is  certain 
that  in  Birds  there  is  a  Pafiage  to  the  mefaraic 
Veins :  If  we  can  fufpedt  that  the  Chyle  pafies 
from  the  Mefentery  into  the  mefaraic  Veins,  may 

G  4  -  we 


8  §  Of  the  Veffels  of  the  Chyle . 

we  not  be  of  the  fame  Opinion  concerning  the  Sto¬ 
mach?  Can  the  moft  fubtile  Part  of  the  Aliments 
not  be  abforb’d  by  the  venal  Tubes?  Don’t  the 
Adfion  of  Cordials  appear  to  be  a  Proof  of  this? 

This  Receptacle  is  lituated  at  the  Center  of  the 
Mefentery  towards  the  Vertebra  of  the  Loins  be¬ 
tween  the  Mufcles,  Pfoas,  and  Kidneys.  Cowper 
has  obferv’d  it  to  be  treble :  it  is  fituated  in  a  Hu¬ 
man  Body  tranfverfly  upon  the  Spine  •,  it  is  oval 
and  pyramidal  in  other  Animals:  it  forms  in  them 
a  Veficle  divided  into  many  Cells  ;  but  in  Men 
the  Sides  are  ftronger.  It  is  in  a  manner  glandu¬ 
lar,  and  fometimes  divided  into  three  Chambers, 
as  we  have  already  obferv’d.  It  is  more  or  lefs 
confiderable,  according  to  what  Men  eat,  more 
or  lefs.  It  is  four  times  longer  than  the  Thoracic 
Dudl.  It  is  in  that  Refervoir  that  the  Lymph  of 
almSft  all  the  Parts  under  the  Diaphragm  is  fe- 
creted. 

Remark  IX.  Of  the  Thoracic  TAuCf. 

TH  E  Chyle  having  been  diluted  by  the  Lymph 
in  the  Refervoir  is  protruded  upwards,  i ft. 
By  the  A&ion  or  the  Diaphragm :  in  Infpiration 
the  Tendon  of  the  Diaphragm,  which  lies  upon 
the  Refervoir,  fuffers  the  Chyle  to  enter  therein, 
becaufe  it  bows  and  becomes  perpendicular  on  the 
Spine;  but  in  Infpiration  it  rifes,  and  is  applied 
to  the  Spine,  and  fo  preffes  the  Refervoir,  2 dly. 
The  Chyle  is  protruded  by  the  Aftion  of  the  ar¬ 
terial  Veffels  ;  for  the  Refervoir  is  placed  partly 
under  the  delcending  Aorta ,  and  partly  under  the 
intercoftal  Arteries  ;  therefore  at  every  Pulfation 
of  the  Heart  the  Chyle  muff  be  protruded.  3*%, 
The  Mufcles  of  the  Abdomen  that  prefs  the  Intef- 
tines  the  fame  as  the  circumambient  Air,  mud  oc- 
cafion  the  Afcenfion  of  the  Chyle.  4 tbiy,  Th^ 
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elaftic  Force  of  the  Membranes  that  ltill  fubfifts  in 
dead  Bodies  produces  the  fame  Effed.  While  all 
thefe  Forces  ad,  the  Chyle  afcends  towards  the 
fubclavian  Vein  •,  for  Fluids  tend  towards  the 
Places  where  they  find  lefs  Refiftance.  The  Valves 
and  the  Chyle  that  come  from  the  Ladeals  hinder 
its  Return :  The  Chyle  therefore  mull  tend  to¬ 
wards  the  fubclavian  Vein  •,  there  it  opens  the  Valve 
that  clofes  the  Duffius  Toracicus ,  permits  the  Chyle 
to  pafs,  and  hinders  the  Blood  from  entring. 

In  the  time  the  Chyle  runs  thro’  the  Inteftines, 
all  that  can  there  be  obferv’d  is  reduced  to  four 
Heads, 

Firfi,  There  is  a  very  flow  Motion  in  the  Intef¬ 
tines,,  Ladeals,  and  Glands  •,  the  loole  Membranes 
of  the  Inteftines  can  give  but  little  Rapidity  to  the 
Fluids ;  the  numerous  Ramifications  of  the  Ladeals 
can  carry  the  Chyle  but  very  flow :  if  it  were  con¬ 
tained  in  one  Canal  only,  it  would  the  fooner  enter 
the  Mafs  of  Blood.  In  a  word,  as  the  Glands  are 
fo  many  fmali  anfraduous  Cavities,  wherein  the 
Chyle  enters  from  a  narrow  to  a  lager  Place,  their 
Number  muft  retard  that  Fluid.  In  all  thefe  Re- 
fervoirs  the  Chyle  beaten  by  the  Membranes  is 
purified,  fince  the  thin  Parts  are  feparated  from 
the  grofs  ones. 

Secondly ,  Nature  requir’d  that  the  Chyle  fhould 
remain  a  long  while  in  the  Mefentery,  that  it 
might  be  more  fit  to  be  mixed  with  the  Blood  ; 
for  which  Reafon  it  pafles  thro’  an  infinite  Num¬ 
ber  of  imall  Tubes.  The  Union  of  the  Ladeals, 
their  Separation  and  Re-union,  follow’d  by  others, 
confirm  all  this. 

Thirdly,  The  Chyle  being  diluted  in  the  Mefen¬ 
tery  by  the  Concourfe  of  Lymphatics  which  fur- 
nifh  it  with  Lymph  that  is  filtrated  in  the  Vifcera , 
perhaps  the  Glands  afford  yet  a  Spirit  that  comes 
from  the  Nerves, 
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Fourthly ,  The  Chyle  being  divided,  mixed  with 
the  Subftance  that  flows  from  the  Nofe,  falivary 
Glands,  Stomach,  Liver,  Pancreas,  and  Lympha¬ 
tics,  become  proper  to  repair  the  Lofles  made  by 
Tranfpiration  in  nourifhing  the  Parts. 

The  Chyle  is  entirely  like  Emulfions ;  when  we 
prefs  out  the  Juice  of  Vegetables  the  Lymph 
mixes  with  the  Oil  *,  from  this  Mixture  the  Chyle 
is  form’d.  The  Infpeftion  of  this  Fluid  by  a  Mi- 
crofcope  offers  nothing  contrary  to  this  Idea.  It 
appears  that  Emulfions  are  compofed  of  an  infinite 
Number  of  Globules  that  fwim  in  the  Water  :  the 
fame  thing  is  in  the  Chyle.  We  have  already  ta¬ 
ken  notice  of  this,  but  we  have  not  yet  explain’d 
how  thefe  Globules  are  form’d  *,  perhaps  they  are 
nothing  elfe  but  the  oily  Parts,  that,  not  joining 
with  the  Water,  are  preffed  on  all  Sides,  and  con- 
fequently  muft  take  a  round  Figure.  We  ob- 
ferv’d  fibrous  Parts  between  thole  Globules  and 
that  Lymph,  as  we  do  in  the  Blood  :  In  a  word, 
the  Difference  the  Microfcope  difcovers  between 
the  Chyle  and  the  Blood  is,  that  in  the  Blood 
there  are  many  oily  Globules  united  together. 

Dr.  Pitcairn  asks.  What  Subftance  of  the  Vege¬ 
tables  is  it  that  is  changed  into  Chyle,  whether  the 
fibrous  or  fluid  ?  And  he  juftly  anfwers,  that  it 
is  only  the  fluid :  ijt,  Becaufe  the  fibrous  Parts  are 
found  in  the  Faces,  idly,  Becaufe  thefe  Solids 
cannot  be  diffolved  in  the  Stomach.  3 dly,  That 
even  if  they  were  diffolved,  their  Bignefs  would 
hinder  them  from  entring  the  lafteal  Veflels. 

Remark  XV.  Of  the  Lymphatics. 

IT  is  doubtlefs  that  the  Blood  is  carried  in  the 
Parts  by  an  Artery,  and  returns  by  two  Veins, 
the  one  brings  back  the  red,  and  the  other  the 
aqueous  Part  or  Serum  >  but  the  Origin  of  lymphatic 
3  '  ""  Veflels 
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Veffels  has  not  yet  been  clearly  demon  ftrated. 
There  are  Anatomifts  who  believe,  iji,  That  the 
Blood  is  poured  from  the  Arteries  into  the  Pores 
or  ftefhy  Fibres,  'zdly,  That  it  is  in  thefe  Spaces 
that  the  lymphatic  Veins  and  Veflels  open,  %dly. 
That  the  red  Part,  which  is  the  grofieft,  pafies 
into  the  Veins  which  are  larger,  and  that  the  Serum 
enters  into  the  Lymphatics'. 

Other  Anatomifts  affert,  that  the  arterial  and 
venal  Veffels  are  inofculated,  that  in  the  Meetings 
of  the  Arteries  and  Veins  thefe  Veflels  are  pierced 
with  an  infinite  Number  of  fmall  Holes,  that  it  is 
thro’  thefe  Holes  that  the  Lymph  pafies,  or  thro* 
the  fmall  Papillce  that  are  form’d  by  the  arterial 
Ramifications  that  are  infinitely  fmall. 

The  firft  Opinion  is  prov’d  by  the  Microfcope  5 
in  the  Spleen,  for  example,  we  fee  that  the  Arte¬ 
ries  environ’d  by  fine  Cotton-like  Tufts  enter  into 
the  Cellules,  the  arterial  Extremities  float  in  the 
Blood  that  they  pour  in  the  Cellules :  if  we  injedt 
warm  Water  in  the  Arteries  to  wafti  them,  and 
take  away  the  grumous  Blood,  and  blow  thro* 
the  Vein,  the  Lymphatics  inflate  ;  all  that  we  can 
a  fibre,  is,  that  Veffels  in  the  Spleen  are  not  conti¬ 
nued.  As  for  the  Penis,  it  is  certain ;  but  the 
fame  Defedt  of  Continuity  is  found  in  the  Sinus's 
that  are  on  the  Side  of  the  Saddle  ;  ‘the  Blood  flows 
there,  and  forms  a  kind  of  Morafs:  but  whether 
this  is  fo  in  other  Parts  has  hitherto  not  been  prov’d. 

Mr.  Nuk  difcover’d  thefe  Veffels  in  almoft  all 
the  Parts  of  a  Human  Body.  Vieujfens  fays,  that 
the  Extremities  of  the  Nerves  concur  with  the 
Lymphatics  that  bring  the  nervous  Juice  into  the 
Blood : '  but  this  could  not  as  yet  be  difcover’d. 

In  the  external  Parts  there  are  a  vaft  Number 
of  Lymphatics  that  render  our  Skin  white ;  but 
thefe  Lymphatics  are  not  like  the  precedent  ones : 
The  Arteries  fend  Ramifications  where  the  Blood 
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can’t  enter :  in  thefe  little  Branches  the  Lymph 
enters,  which  without  doubt  muft  return  thro’  the 
Veins  that  anfwer  to  fmall  Arteries. 

When  the  Parts  are  enflamed,  the  Blood  paffes 
in  thofe  Veflels  that  receive  the  Lymph.  tft,  We 
obferve  in  an  Inflammation,  that  the  white  Parts 
become  red  ;  the  inflated  Arteries  Teem  not  able 
to  produce  that  Effect.  2 dly,  When  the  Eyes  are  en¬ 
flamed,  it  is  undeniable  that  then  the  Lymphatics 
receive  ,  the  red  Part  of  the  Blood.  3J/31,  By  in- 
jefting  a  thin  Liquid  we  colour  all  the  Skin.  4 thly. 
The  Stoppage  of  the  Blood  in  the  Arteries  can  pro¬ 
duce  no  Inflammation,  fince  in  Scars  it  is  always 
flopped  ;  in  Amputations  we  cut  away  many  ar¬ 
terial  Veflels,  yet  doth  the  Blood  occafion  an  In¬ 
flammation  when  the  Part  is  cured,  altho’  many 
Veflels  are  clofed  up. 

The  lymphatic  Veflels  of  the  Vifcera  enter  into 
the  thoracic  Ducfl,  in  the  Refervoir,  and  Mefentery  ; 
in  other  Places  there  are  Glands  that  are  as  Repo- 
fltories :  thefe  are  call’d  Glandula  conglobates.  There 
are  Lymphatics  that  bring  the  Lymph  there,  and 
others  that  retake  it  to  conduct  it  to  the  Blood. 
’Thomas  Bartholin ,  who  was  of  opinion  that  they 
had  no  Communication  with  the  Lymphatics  of 
the  Members,  is  refuted  by  Infpeftion  only.  Thofe 
who  believ’d  that  the  Lymph  came  from  the 
Nerves  into  thofe  Glands,  to  re-enter  into  the 
Blood,  have  no  better  a  Foundation.  Behold  the 
Strufture  of  thefe  Glands. 

There  are  Anatomifts  who  are  of  opinion,  that 
thofe  Glands  are  but  a  continu’d  Clew  of  capillary 
Veflels  and  Arteries  :  But  if  we  examine  them 
clofely,  their  Structure  would  appear  quite  diffe¬ 
rent  ;  in  the  exterior  Side  there  are  two  Coats,  the 
internal  is  rhick,  and  compofed  of  flelhy  Fibres 
that  are  interwoven  in  different  Ways  ;  they  re¬ 
ceive  laterally  arterial  Veflels  that  moiften  them  •» 

inwardly 
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inwardly  we  find  many  flefhy  Fibres  fituated  tranf- 
verlly  -,'thefe  Fibres  embrace  many  Veficles  that 
are  fill’d  with  Lymph,  and  it  is  thofe  Veficles  that 
make  the  Surface  of  the  Glands  unequal  :  the  Fi¬ 
bres  that  enter  into  the  Gland  refemble,  according 
to  Nuk’s  Opinion,  the  Mofs  of  Trees.  Malpighi , 
who  has  given  us  the  Structure  of  thefe  Glands,  af- 
ferts  that  there  are  Nerves  that  enter  into  the 
Body  of  the  Gland.  He  tells  us  moreover,  that 
Nuk  has  given  a  very  falfe  Defcription  of  thofe 
Glands,  when  he  only  perceived-  Spaces  with  a 
fort  of  Mofs  between  the  flefhy  Fibres. 

Bergerus  looks  upon  thofe  Glands  to  be  as  fo 
many  fmall  Hearts  that  prefs  the  Lymph,  and 
fubtilize  it  by  their  Motion.  Bohn  obferved,  that 
the  Lymph  fecreted  by  thofe  Glands  is  tranfpa- 
rent:  whereas,  when  it  enters  them  it  is  like  Milk. 
This  proves  that  the  Preflu  re  of  thofe  glandular 
Bodies  has  made  there  a  great  Change,  in  order 
to  facilitate  this  Preflure  :  according  to  Bergerus’s 
Opinion,  Nature  has  placed  fo  many  Nerves  in 
thofe  Glands. 

The  Lymph  contain’d  in  the  Blood  or  in  the 
Vefiels  that  are  deftin’d  for  it,  is  not  an  homoge¬ 
neous  Body:  it  is  compofed,  ifi ,  of  an  aqueous, 
2 dly,  of  a  fibrous  Part,  3 dly,  of  Globules.  When 
it  is  expofed  to  the  Fire,  the  fibrous  Parts  unite, 
and  form  a  thick  and  whitifh  Matter.  There  is  no 
doubt  but  that  this  fibrous  Part  forms  the  white 
Cruft  upon  the  Blood  in  a  Pleurify  :  the  vaft  Pleat 
that  happens  in  thofe  Places  where  it  is  flopped, 
thicken  it  more,  and  augment  the  Obftrudtion. 
This  fibrous  Part  is  nothing  but  an  oily  Part  of 
the  Lymph  ;  this  can  be  prov’d  in  feparating  and 
drying  it.  It  is  not  neceflary  that  I  mention  any 
thing  which  it  affords  by  chymical  Analyfis:  there 
is  drawn  from  it  Phlegm,  Sal  Volatile ,  and  an  em- 
pyreumatic  Oil.  It  is  neither  Acid  nor  Alkaly. 
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It  is  the  Lymph  that  caufes  Dropfies ;  we  com¬ 
monly  find  the  Liver,  Kidneys,  and  Mefentery, 
fchirrous,  or  dried,  or  in  fome  other  manner  ob- 
ftruded :  but  we  often  find  Dropfies  wherein  thefe 
Vifcera  were  not  affefled.  Dr.  Lower  gives  us  an 
Experiment  which  fhews  us  the  Caufe  of  a  Dropfy : 
After  having  ty’d  the  Jugular  of  a  Dog,  he  ob- 
ferv’d  that  the  upper  Parts  of  the  Ligature  fwell’d, 
that  the  Saliva  and  Tears  flow’d  abundantly.  He 
tells  us  alfo,  that  having  tied  the  Vena  Cava ,  all 
the  Abdomen  was  fill’d  with  Water.  It  appears  al¬ 
fo,  that  in  Dropfies  that  proceed  from  Obftruc- 
tions  of  the  Melentery,  the  lymphatic  Veflels  are 
fwell’d. 
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Ehind  the  Stomach,  at  the  right  Side,  and 
under  the  Pit  of  the  Stomach,  there  is  a  con¬ 
glomerate  Gland  ;  it  enters  the  two  Lamina  that 
ferve  to  form  the  Omentum ,  and  is  difcharged  into 
the  Duodenum.  This  Gland,  altho’  unknown  to 
the  Ancients,  has  given  room  in  our  time  for  great 
Difputes :  I  won’t  mention  the  Opinions  that  fup- 
pofe  that  from  the  Inteftines  there  enters  fome 
Fluid  in  the  pancreatic  Dud:.  It  is  certain  that 
the  Pancreas  fends  a  Fluid  to  the  Duodenum.  As 
its  Canal  runs  fome  Space  between  the  Mem¬ 
branes  of  the  Duodenum ,  nothing  can  enter  the 
Inteftines.  As  for  thofe  who  were  of  opinion  that 
the  Succus  P ancreaticus  was  an  Excrement  of  the 
Liver  •,  thofe,  I  fay,  believ’d  without  Foundation. 
The  Opinion  that  has  been  mod  embraced  is  that 
of  Sylvius  de  le  Boe:  he  advanced  that  the  Succus 
P ancreaticus  was  acid,  and  fermented  with  the 
Bile,  i/?.  That  Juice  is  almoft  infipid,  and  if  it 
has  any  Tafte  is  faltilh :  what  Experiment  fo- 
ever  is  made,  it  is  not  found  to  be  alkaline  or 

acid. 
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acid.  The  Experiments  that  feem  to  prove  its 
Acidity  are  tried  upon  a  Juice  that  is  not  frefh,  or 
which  is  prefled  out  with  Violence,  idly.  It  fer¬ 
ments  not  with  Bile.  To  prove  this  Fermentation 
they  tied  the  Duodenum  above  and  below  the  DuSlus 
Pancreaticus,  and  found  the  Space  that  was  be¬ 
tween  the  Ligatures  inflated  :  this  proceeded  from 
the  Heat  that  in  that  Space  rarefied  the  Air.  By 
all  this  we  can  fee  what  we  muft  think  of  the  Opi¬ 
nion  of  Sylvius  de  le  Boe,  who  attributed  all  Ma¬ 
ladies  to  the  Mixture  of  the  Bile,  of  that  Juice, 
the  Saliva ,  and  the  Juice  of  the  Stomach.  It  is 
without  Reafon  we  diftinguifhed  this  Juice  from 
the  Saliva ,  from  the  Juice  of  the  Stomach,  and 
Inteftines.  Thefe  Fluids  are  the  fame,  they  are 
nothing  but  a  Water  join’d  to  very  much  atte¬ 
nuated  Oil  and  to  a  Salt ;  therefore  we  will  fpeak 
of  it  more  at  large  in  treating  of  the  Blood  and 
Fluids  it  contains.  The  Succus  P ancreaticus  is  of 
Service  in  Digeftion,  it  diflblves  gummy,  faline, 
and  mucilaginous  Subfiances,  it  dilutes  and  fweetens 
the  Chyle,  divides  the  Bile  that  without  doubt 
would  be  heated  too  much,  and  would  be  very 
acrimonious  ;  it  is  therefore  difcharged  in  the  fame 
Place  with  the  Bile  :  by  thefe  Ufes  it  feems  that  it 
is  abfolutely  necefiary  •,  neverthelefs,  the  Pancreas 
of  Dogs  has  been  taken  away,  and  yet  they  liv’d 
after  it  •,  but  they  did  not  take  away  a  fecond 
Pancreas,  which  is  fixed  on  the  Inteftine  Duodenum 
in  Dogs  as  in  Men :  therefore  Difputes  that  were 
occafion’d  by  thefe  Dogs  depriv’d  of  their  Pancreas 
are  not  juft.  Neverthelefs,  if  a  great  deal  of  Juice 
is  filtrated  in  the  Ventricle,  it  feems  the  pancreatic 
Juice  would  not  be  of  abfolute  Neceflity. 

After  having  feen  the  Ufe  of  the  Succus  Pancrea¬ 
ticus,  we  muft  fee  by  what  Force  it  is  made  to 
flow,  ift.  As  the  Artery  that  carries  the  Blood 
to  the  glandular  Body  is  near  the  Heart,  the  Im- 
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pulfion  of  the  Blood  is  very  confiderable ;  fo,  as 
the  Blood  always  furnifhes  new  Juice  that  is  fil- 
trated,  the  firft  that  was  filtrated  muft  neceflarily 
flow,  idly.  That  Juice  which  flows  from  the  final! 
Glands  thro’  little  Canals  that  terminate  on  a  Ca¬ 
nal  that  is  in  the  middle,  is  prefled  out  in  the  Duo¬ 
denum  by  the  Motion  of  the  Diaphragm,  by  the 
Preflfure  of  a  full  Stomach,  by  the  Force  of  the 
Mufcles  of  the  Abdomen ,  and  laftly  by  the  Adlion 
of  the  Body. 

This  Juice  may  caufe  many  Indifpofitions.  i ft. 
If  it  remains  too  long  in  the  Pancreas-,  it  will  al¬ 
kalize  as  all  the  Fluids  of  the  Human  Frame,  idly. 
If  it  is  too  abounding,  it  will  retard  the  Action  of 
the  Bile,  and  therefore  the  fat  Subftances  will  not 
be  able  to  diflolve.  %dly,  If  it  is  obftrudted,  the 
Bile  will  be  too  acrimonious,  it  will  heat  the  Air 
and  rarefy  it,  and  will  be  able  to  caufe  Diarrhea's 
and  Dyfenteries.  It  was  believ’d  that  the  Caufe  of 
intermittent  Fevers  Was  in  the  Pancreas  ;  and  this 
Opinion  was  founded  on  that.  This  glandular 
Body  was  found  obflrudted  in  Subjetts  who  died 
of  thefe  Fevers :  but  it  fhould  have  been  prov’d 
before,  that  thefe  Obftrudtions  were  not  the  Eflfedt 
of  Fevers.  Certainly  an  obftructed  Pancreas  may 
be  the  Occalion  of  confiderable  Diforders  we 
may  judge  of  it  by  the  Quantity  of  Fluid  that  is 
there  filtrated,  and  by  its  Neceflity  in  Digeftion. 
If  the  excretory  Dudts  clofed,  permit  no  Fluid  to 
go  out,  the  Veflels  will  be  more  fill’d  in  the  reft 
of  the  Body,  in  the  Pancreas  might  enflame,  on 
the  other  Side  the  Duodenum  will  no  more  receive 
the  Fluid  that  is  neceffary  for  it  to  dilute  the 
Chyle,  and  to  precipitate  the  Excrements. 
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Remark  XVII.  Of  the  Liver. 

TH  E  Liver,  properly  fpeaking,  is  nothing  buc 
a  continued  Mafs’j  buc  by  reafon  of  the 
great  Incifure  that  is  in  the  middle  in  the  inferior 
Part,  Life  requires  its  Divifion  into  two  Lobes; 
the  right  Lobe  is  the  largeft ;  the  left,  which  is 
the  leiTer,  lies  upon  the  Stomach,  which  it  covers 
as  far  as  the  left  Hypochondrium. 

The  fuperior  Surface  is  fmooth  and  convex;  it 
is  divided  into  two  by  a  Ligament  that  rifes  from 
the  middle,  from  the  pofterior  Part  to  the  ante¬ 
rior.  This  Ligament  is  membranous,  and  ties  the 
pofterior  Side  of  the  Liver  to  the  Diaphragm. 

Under  the  common  Membrane  is  the  proper  ; 
between  the  two'Membranes  there  appears  the  cel¬ 
lular  Subftance,  upon  which  creep  the  Lympha¬ 
tics.  Rtiyfcb  has  demonftrated,  that  this  Subftance 
is  found  in  all  the  Duplicatures. 

The  inferior  Surface  of  the  Liver  is  concave  and 
unequal ;  it  is  parted  in  two  by  the  large  Incifure  : 
there  are  many  Eminences  there.  We  have  al¬ 
ready  taken  notice  of  Spegellius’s  Lobe,  which  is 
towards  the  pofterior  Part  in  the  right  Lobe.  I 
omit  the  other  Eminencies  and  Cavities,  for  In- 
fpe&ion  alone  can  give  us  a  true  Idea  of  them. 

The  Liver,  as  we  have  juft  mention’d,  is  join’d 
to  the  Diaphragm  the  Vena  Porta ,  riling  from 
the  Ramifications  that  come  from  the  Inteftines 
and  other  Vifcera  of  the  Abdomen,  is  inferred  be¬ 
tween  the  Tubercles  that  leave  the  Space  the  An¬ 
cients  call’d  Porta,  cover’d  with  a  ftrong  .fibrous 
Membrane  refembling  the  Coat  of  the  Arteries  1 
it  is  round  in  a  Caie  that  goes  by  the  Name  of 
Capfula  Glijfonii.  After  it  has  run  half  an  Inch,  ic 
forms  a  very  large  Sinus,  where  thfe  Blood  is  re¬ 
tarded  a  little  in  its  Courfe,  becaufe  it  enters  from 
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a  r  arrow  Canal  to  a  broad  one :  it  is  triturated 
by  the  A&ion  of  the  Diaphragm  and  Mufcles  of 
the  Abdomen. 

ThisSinus,fituated  tranfverfly,  fends  out  Branches 
that  in  their  Courfe  are  always  accompanied,  ijl, 
by  Ramifications  of  the  biliary  Du<5t,  idly,  by  Ra¬ 
mifications  of  the  hepatic  Artery,  idly,  by  Nerves. 
The  common  Membrane,  as  we  have  already  men¬ 
tion’d,  covers  all  this  Colledtion  with  the  Mem - 
hr  ana  propria ;  but  the  Capfula  GliJJbmi  enters  the 
Liver  by  Extenfions  that  accompany  and  embrace 
the  Nerves,  Veffels,  and  biliary  Duffs,  that  are 
fo  clofely  fixed  there,  that  they  can  fcarce  be  fepa- 
rated.  The  Vena  Pert  a,  or  the  Sinus,  is  divided 
into  five  principal  Branches,  that  afterwards  are  di¬ 
vided  into  other  lefier  like  Arteries.  Thefe  Ramifica¬ 
tions,  always  cover’d  by  their  Capfula,  are  expanded 
every  where,  and  form  almoft  all  the  Subftance  of 
the  Liver.  The  hepatic  Artery,  inferted  in  the 
Capfula,  is  divided  in  the  fame  manner  as  the  Vena 
Porta,  and  is  expanded  every  where  :  others,  that 
arife  from  the  Diaphragm  and  Ligamentum  Sufpen- 
forium,  are  join’d  to  it :  fome  arife  from  the  cyftic 
Arteries. 

The  Vena  Cava,  that  comes  from  the  inferior 
Parts  towards  the  Diaphragm,  is  inferted  in  the 
Liver,  it  being  placed  in  a  Fiffure  pofteriorly. 
Sometimes,  and  efpecially  in  Animals,  the  Sub- 
ftance  of  the  Liver  covers  it  on  all  Sides.  At  its 
Infertion  it  is  pierced  thro’  by  many  Holes  that  are 
Openings  of  the  Ramifications  that  arife  from  the 
Liver :  there  are  pretty  large  Branches.  Thefe 
Veffels,  that  have  been  form’d  by  the  Concourfe 
of  an  infinite  Number  of  fmall  Tubes,  carry  back 
into  the  Vena  Cava  the  Blood  that  remains  after 
the  Bile  had  been  filtrated.  Thefe  fmall  Tubes 
l'eem  to  be  lefs  numerous,  and  to  have  Ids  Capacity 
than  the  Ramifications  of  the  Vena  Porta , 
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In  all  Places  where  the  capillary  Extremities  of 
the  Vena  Cava  and  Porta  form  fmali  Fafciculi  of  an 
admirable  Structure,  and  are  in  Figure  like  fmali 
Pencils,  there  appear  fmali  diftindt  Globes  that 
arife  from  Veffels  almoft  invifible ;  they  refemble 
that  which  we  call  Simple  Glands  :  the  fmali  Lobes 
are  compofed  of  thefe  Globules,  and  the  great 
Lobes  are  formed  by  the  fmali  Lobes,  and  the 
great  Lobes  at  laft  form  the  Liver.  The  Inflec¬ 
tion  of  the  Liver  of  Infedts,  Filh,  Birds,  and 
Quadrupedes,  the  Progrefs  of  the  Liver  in  its 
Origin,  Injections,  and  Dileafes,  are  a  Proof  of  it : 
and  this  is  confirm’d  by  the  Microfcope. 

At  the  Extremity  of  the  Ramifications  of  the 
Vena  Porta  and  Cava ,  there  are  very/  fmali  Tubes 
that  iffue  out  of  thofe  fmali  Globules  by  an  invi¬ 
fible  Origin  ;  they  follow  all  the  Ramifications  of 
the  Vena  Porta ,  covered  by  the  fame  Coat :  at  laft:* 
growing  always  larger  by  their  jundtion,  they 
meet  in  the  fame  Canal  at  the  Trunk  of  the  Vend 
Porta.  It  is  the  Poms  Biliarius  that  carries  the 
Fluid  to  be  filtrated  in  the  Liver. 

In  the  Sinus  of  the  Vena  Porta  is  inferred  the  um¬ 
bilical  Vein,  which  carries,  i ft.  The  Milk  filtrated 
in  the  Womb,  idly ,  The  Blood  that  flows  from 
the  Infant  to  the  Placenta ,  at  the  oppofite  Part  of 
the  Sinus,  is  the  Canalis  Venofus ,  that  is  difcharged 
into  the  Vena  Cava:  it  is  by  thefe  means  that  the 
Blood  arrives  at  th t  Foetus  \  Nature  thus  fhortning 
the  Courfe  of  the  Blood,  and  making  it  pafs  al¬ 
moft  immediately  from  the  umbilical  Vein  into 
the  Pleart. 

Is  the  Bile  filtrated  by  the  Ramifications  of  the 
Vena  Porta ,  or  by  thofe  of  the  hepatic  Artery  ? 
The  Authors  who  have  affirmed,  that  the  Bile 
proceeded  from  Arteries,  produced  no  Reafons 
for  it.  ijl.  The  oily  Matter  of  the  Epiploon  that 
is  thrown  into  the  Vena  Porta:  idly ,  The  chylous 
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Subfiance  that  flows  into  the  mefaraic  Arteries  : 

3 dly,  The  Fluid  contain’d  in  the  Poms  Biliarius , 
that  is  an  Oil  very  much  exalted  by  Heat:  4 thlyt 
The  Ligatures  made  at  the  Vena  Porta  :  5 thly ,  In-  | 
jeftions  made  in  the  Liver,  which  fhew  Fluids  in¬ 
jected  thro9  the  Vena  Porta ,  make  their  Way  thro* 
the  Porus  Biliarius ,  and  not  like  thofe  injected  by 
the  hepatic  Artery.  6/^/y,  The  ftrong  Union  of 
the  Ramifications  of  the  biliary  Duct  ,and  Vena 
Porta:  ythly^  The  Difproportion  between  the  Ra¬ 
mifications  of  the  biliary  Dud  and  thofe  of  the 
hepatic  Artery,  which  are  lefs  both  in  Bulk  and 
Number:  8 thly.  The  arterial  Difpofition  of  the 
Vena  Porta:  All  thefe  Reaions  plainly  demon- 
ftrate,  that  the  Bile  is  filtrated  in  the  Extremities 
of  the  Vena  Porta .  We  may  add  to  all  this,  that 
in  inflating  the  Vena  Porta ,  all  the  Vehicles  burft, 
and  the  Air  enters  the  Space  that  is  between  the 
proper  and  common  Membrane. 

As  for  the  Reafon  why  the  Bile  is  fe  pa  rated  ra¬ 
ther  from  Veins  than  Arteries,  Borelli  fuppofed 
that  it  returned  into  the  Liver  by  the  mefaraic 
Veins.  Amongft  all  the  Inconveniencies  found  in 
this  Opinion,  it  is  plain  that  it  is  nothing  but  a 
mere  and  groundlefs  Suppofition.  No  other  Rea¬ 
fon  can  be  given  for  this  Phenomenon  than,  17?, 
The  Difference  of  the  Strainers :  2 FA,  The  Dif- 
ference  of  the  Motion  of  the  Blood,  which  is  very 
flow'  in  the  Liver:  3J/3 >,  The  Affluence  of  oily 
Matter  that  proceeds  from  the  Epiploon ,  and  per¬ 
haps  a  chylous  Subfiance :  4 tbly.  The  Blood  that 
has  loft  its  Lymph  in  the  Mefentery  contains  much 
Oil,  which  it  depofits  in  the  Liver. 

The  Vena  Porta  has  no  Pulfation :  It  was  af- 
ferted,  that  the  Capfula  that  fortified  it  could  pro¬ 
pel  the  Blood :  but  this  is  but  a  very  weak  Sup¬ 
port.  ijl,  It  is  certain  that  the  YefTels  of  the  Li¬ 
ver  fink  not  as  much  as  thofe  of  other  Parts ;  we 

find 


Of ■  the  Liver-  i  o  i 

find  thofe  Veflels  always  open  and  contracted  in 
dead  Bodies  ;  they  are  furrounded  by  a  Matter  to 
which  they  are  fixed,  and  caufes  them  to  be  firm. 
2 dly,  The  Ramifications  of  the  hepatic  Artery 
having  a  continual  Pulfation.  %dly,  The  Mufcles 
of  the  Abdomen  and  Diaphragm.  4 thly,  The  Blood 
continually  propel’d  by  that  which  follows.  This 
fuffices  to  give  a  progreffive  Motion  to  the  Blood. 
In  Men,  at  the  concave  Part  of  the  Liver,  is 
fituated  the  Veftcula  Fellis  or  Gall-Bladder  ;  it  is  of 
an  oval  Figure  made  up  of  divers  Membranes ; 
the  external  is  common  with  the  Liver  :  the  fecond 
is  compofed  of  the  Subftantia  Cellulofa ,  the  third  is 
mufcular,  the  fourth  nervous,  the  fifth  is  a  Tunic® 
Villofa ,  refembling  Honey-Conibs.  The  Gall- 
Bladder  becomes  narrower  towards  its  Neck  ;  it 
is  very  much  like  the  Plead  of  a  Bird,  of  which 
Ruyfch  has  given  us  a  perfect  Delineation  ;  the  Be¬ 
ginning  of  the  Beak  is  tortuous  in  the  external 
Part ;  in  the  internal  there  is  a  Valve  perfectly 
fpirak  The  fame  Anatomift  has  likewife  obferv’d 
Branches  of  the  Vena  Porta ,  that  enter  into  the 
Gall-Bladder  ;  they  terminate  in  a  fort  of  Points 
which  are  more  numerous  towards  the  Neck  ;  they 
are  called  Glands.  As  for  the  Roots  that  the  emi¬ 
nent  Mr.  Chefelden  takes  notice  of  towards  the  Bot¬ 
tom,  they  are  not  to  be  found,  according  to  Ber~ 
gems,  in  what  manner  foever  the  Bladder  is  ex¬ 
amined  ;  but  they  appear,  if  a  great  deal  of  Care 
is  ufed  in  DiiTedtion.  The  Canal  that  comes  from 
tne  Beak  joins  to  the  Poms  Biliarius ,  with  which 
it  forms  an  acute  Angle.  Thefe  two  Canals  join’d 
together  form  a  larger  Canal,  defcending  obliquely* 
and  inferring  into  the  Duodenum,  which  it  cuts  in 
an  acute  Angle :  it  enters  fir  ft  under  the  external 
Coat;  being  defcended  under  that  Coat,  it  then 
pierces  the  fecond,  and  runs  a  great  way  between 
the  fecond  and  third :  at  laft  this  Tube  opens  thro" 
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a  large  Hole  in  the  Cavity  of  the  Inteflines ;  it  does 
not  always  afford  Bile.  It  is  certain,  that  when 
the  Inteflines  are  in  Contraction  the  Hole  fhuts, 
and  it  opens  only  when  they  are  relaxed.  The 
Chyle  cannot  enter  there,  becaufe  the  Canal  fitu- 
ated  under  the  third  Coat  is  always  fqueezed  down 
by  the  Contents  of  the  Inteflines:  befides,  the  Ori¬ 
fice  which  is  floating  is  cgmprefled  by  all  that  offer 
to  enter. 

This  Structure,  if  compared  with  that  juft:  now 
mention’d,  will  make  it  appear  that  the  Bile  comes, 
jft.  From  all  the  Parts  of  the  Liver  thro*  the 
Duflus  communis ,  in  order  to  enter  the  Inteflines. 
2dly,  From  the  Veficula  Fellis ,  or  Gall-Bladder  j 
there  was  found  a  Subject  without  the  Gall-Blad¬ 
der,  inftead  of  which  there  were  many  fmall  biliary 
Cells,  which  were  form’d  by  the  Union  of  feveral 
biliary  Canals  :  from  thefe  Veficles  the  Bile  was 
carried  to  the  Inteflines  by  fome  fmall  Tubes. 
This  confirms  the  Ufe  given  to  the  Gall-Bladder. 

There  are  biliary  Canals  arifing  from  the  Vef- 
fels.  Liver,  and  hepatic  Canal,  in  order  to  enter 
the  Bladder.  The  Bile  drops  into  the  Bottom  of 
the  Bladder  thro’  thefe  Canals,  from  whence  it  en¬ 
ters  the  cyftic  Canal,  in  order  to  enter  into  the 
Cbolyddcus. 

The  Bile  enters  from  the  hepatic  Canal  to  the 
cyftic.  i ft.  The  Obliquity  that  appears  in  the 

cyftic  Canal  feems  to  prove  the  contrary  ;  it  ap¬ 
pears  that  the  Bile  ought  to  enter  the  largeft  and 
molt  open  Canal.  2 dlyy  Comparative  Anatomy 
feems  to  prove  the  fame.  Borrichius  has  obferv’d 
in  Eagles,  that  the  Ductus  Hepaticus  is  inferred 
firft  in  the  Inteftine,  then  arife  two  pancreatic 
Duds,  after  thefe  the  cyftic.  Blaftus  has  obferved 
in  Ducks,  that  thefe  two  Canals  enter  the  Inteftine 
far  from  one  another :  the  fame  has  been  obferved 
in  the  Peacock,  But,  ijii  in  order  to  compare  one 
4  Obfervation 
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Obfervation  with  another,  the  Gall-Bladder  is  en¬ 
tirely  feparated  from  the  Liver  in  Serpents ;  it 
hangs  at  the  Porus  Hepaticus ,  at  a  pretty  Diftance 
from  the  Liver:  Hence  it  is  evident  that  the  Bile 
muft  neceflarily  enter  the  Gall-Bladder  from  the 
Porus  Hepaticus.  2 dly,  Experience  teaches  us,  • 
1.  That  Injections  flow  from  the  Cavity  of  the 
Gall-Bladder  into  the  Liver,  Porus  Biliaris,  and 
Inteftines.  2.  The  Porus  Hepaticus  into  the  Blad¬ 
der,  the  cyftic  Canal,  and  in  the  Inteftines.  3.  From 
the  hepatic  Canal  in  the  cyftic,  and  from  the  cyftic 
into  the  hepatic.  I  refer  the  Reader  to  the  Expe¬ 
riment  made  by  Ruyfch  and  Bohn  j  by  which  it  ap¬ 
pears,  that  the  Bile  can  take  that  Courfe.  Thefe 
Phyficians  having  tore  the  Gall-Bladder  of  divers 
Animals  as  far  as  the  Neck,  have  taken  notice, 
that  the  Bile  was  difcharged  into  the  Neck and 
after  having  tied  the  Duflus  Cyflicus ,  they  alfo  ob- 
ferv’d,  that  the  Bile  was  gathered  between  the  Li¬ 
gature  and  the  Inteftine.  Verheyen  anfwers,  but 
upon  no  Foundation,  that  this  comes  from  the 
Compreffions  or  Obftrudlions  made  by  him  that 
makes  the  Experiment.  ' 

In  the  Gall-Bladder  there  is  filtrated  a  Bile  as  in 
the  Liver,  ljt.  There  are  Lacunce,  or  glandular 
Bodies  in  the  Bladder.  2 dly.  There  are  Ramifica¬ 
tions  of  the  Vena  Porta  (as  Ruyfch  has  demonftra- 
ted)  at  the  Bottom  of  the  Bladder.  3 dly,  In  blow¬ 
ing  thro5  the  Liver,  the  Bladder  is  inflated  thro’ 
the  Place  where  it  is  join’d  to  the  Liver. 

Backius  and  Sylvius  de  le  Boe  were  of  Opinion, 
that  all  the  Bile  was  fecreted  in  the  Veficula  Fellis , 
and  that  it  run  partly  in  the  Inteftines,  and  partly 
in  the  hepatic  Du<5t,  thro’  which  it  enter'd  the 
Liver,  in  order  to  enter  the  Mafs  of  the  Blood  thro’ 
the  Vena  Cava.  1  ft.  The  Veficula  is  wanting  in  fe¬ 
deral  Animals,  as'in  Deer,  Doves,  (Jc.  2 dly.  The 
cyftic  Canal  is  not  always  join’d  with  the  hepatic  ; 

H  4  •  in 
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in  feveral  Animals  it  runs  in  the  Inteftines,  without 
inofculating  by  the  Way.  3^/3?,  If  we  tie  the  cyftic 
Canal,  a  Bile  is  filtrated  in  the  Liver,  that  flows 
in  the  Inteftines.  4/My, The  Infertion  of  the  cyftic 
Canal  in  the  hepatic  is  fuch,  that  the  Orifice  of 
that  Canal  towards  the  Inteftine,  is  Proof  enough 
that  it  is  deftin’d  to  carry  the  Bile  on  that  Side. 
glbly,  The  Situation  of  the  Veficula  Fellis  in  Ser¬ 
pents  utterly  deftroys  that  Opinion. 

Munik  aliened,  that  the  mo  ft  fubtile  Part  of 
the  Bile  which  is  feparated  in  the  Liver,  re-enters 
the  Blood  by  the  Ramifications  of  the  Vena  Cava , 
Bergerus  maintains,  that  this  Reflux  is  contrary  to 
the  Structure  of  the  Parts.  Neverthelefs,  having 
given  a  Vomit  to  a  Man  who  had  a  fchirrous  Li¬ 
ver,  I  obferv’d  that  inftandy  after  the  Operation 
of  the  Medicine,  the  Patient  became  yellow:  this 
could  not  arife  but  from  the  Reflux  of  the  Bile 
that  was  heaped  up  in  the  Liver.  Many  were  of 
Opinion,  that  the  Bile  was  not  feparated  from  the 
Blood,  but  from  the  Chyle:  There  is  no  Reafon 
to  prove  this  Opinion,  ift.  It  may  happen  that  a 
Part  of  the  Chyle  paffes  into  the  mefaraic  Veins , 
neverthelefs,  the  greatelt  Part  paffes  into  the  Re¬ 
ceptacle  of  the  Chyle  and  thoracic  Duft.  idly,  In 
ftarved  Animals  there  is  great  Quantity  of  Bile 
fecreted. 

The  Bile  fecreted  in  the  Liver  and  Veficula  Fellis 
differ,  as  we  have  already  mention’d.  1 ft.  The 
Bile  of  the  Gall-Bladder  is  thick,  very  yellow  and 
bitter  5  it  was  thought  that  this  Bitternefs  belongs 
to  that  Part  of  the  Bile  wnich  is  feparated  in  the 
Glands  of  the  Gall-Bladder,  and  that  it  joins  at 
laft  to  that  which  is  mixed  there,  and  comes  from 
the  Liver  ;  but  we  miift  alfo  confefs,  that  the 
Stay  the  Bile  makes  in  the  Gall-Bladder  is  the 
Caiife  of  its  bitter  Tafte.  2dly,  The  Bile  which 
comes  from  the  Liver  is  clearer,  and  is  not  fo 

bitter. 
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bitter  as  the  other,  if  it  makes  no  Stay  in  the  Gall- 
Bladder. 

The  Motion  of  the  Blood  in  the  hepatic  Artery, 
Refpi ration,  the  Preffure  of  the  Mufcles  of  the 
Abdomen ,  can  prefs  out  the  Bile  from  the  Liver 
and  Gall-Bladder  ;  but  when  the  Stomach’is  full, 
then  the  Gall-Bladder  being  preffed,  mull  neceffa- 
rily  be  emptied :  yet  we  are  to  obferve,  that  it 
never  is  emptied  entirely,  unlefs  there  happen  ex¬ 
traordinary  Convulfions  that  caufe  a  great  Preffure 
in  the  Vifcera.  This  happens  in  violent  Vomitings. 

The  Bile  is  nothing'  but  the  faline  Matter  of 
the  Blood  mixed  with  an  oily  Part  and  Phlegm. 
By  this  it  appears,  x ft.  That  it  is  a  faponious  Bo¬ 
dy  5  Experience  alfo  confirms  it,  becaufe  there  is 
no  Soap  that  takes  off  the  Spot  of  Clothes  better. 
2 dly,  That  it  mixes  the  Subftances  which  it  meets 
with.  We  know  that  Oil  mixes  not  with  Phlegm, 
but  if  we  incorporate  with  it  a  Soap,  the  Oil  will 
join  to  the  Salt,  and  at  laft  to  the  Water  by  means 
of  the  Salt,  which,  as  is  evident,  unites  with  Wha¬ 
ler  ;  the  Colours  that  are  made  fluid  with  the  Bile 
are  a  Proof  of  it.  3 dly,  That  by  its  oily  Parts  it 
embaraffes  the  Fluids,  that  may  be  too  acrimo¬ 
nious.  Chymiftry  teaches  us,  that  the  more  the 
alkalized  Salts  are  deprived  of  their  Oil  by  the 
Fire,  the  more  cauftic  they  are,  and  that  by  Oil 
their  Caufticity  is  diminifhed.  4 thly.  That  it  fti- 
mulates  the  Inteftines,  and  preffes  out  of  it  the 
Lymph.  This  appears  by  the  Jaundice ;  in  this 
Sicknefs  the  Body  generally  is  coftive,  becaufe  the 
Bile,  which  is.  not  fecreted  from  the  Blood,  can- 
not  ejiter -the  Inteftines.  $tbly,  That  it  is  refinous  ; 
for  if  we  caufe  the  Phlegm  to  be  evaporated  from 
it,  it  becomes  a  fort  of  inflammable  Rofin  or 
Pitch,  provided  it  be  well  dried.  6ibly,  That  it 
can  form  Stones  in  the  Gall-Bladder  •,  in  order  to 
do  which,  the  vifcous  Matter  muft  only  adhere 

to 


io6  Of  the  Liver , 

to  a  Kernel.  The  Bile  becomes  extremely  vifcous 
by  the  long  Stay  it  makes  in  the  Gall-Bladder. 
We  fee  by  Experience,  that  if  we  put  in  the  Gall- 
Bladder  of  a  Dog  a  Piece  of  Cloth,  there  is  a  real 
Stone  form’d  round  it  by  the  Adherence  of  a  vif¬ 
cous  Matter  ;  yet  it  mult  be  allowed,  that  there 
is  a  Difference  between  the  Stone  of  the  Bladder 
and  Stone  of  the  Gall-Bladder  ;  for  the  Stone  of 
the  Bladder  weighs  more  than  Water,  and  is  not 
inflammable;  but  the  Stone  of  the  Gall-Bladder 
fwims  in  the  Water,  and  is  inflammable.  In  Bo¬ 
dies  where  Stones  are  found  in  the  Gall-Bladder, 
I  found  the  Bladder  very  large.  In  fhort,  the 
Stones  of  the  Bladder  are  yellowifh  without ;  within 
there  are  found  Strata ,  partly  of  a  yellowifh,  and 
partly  of  a  dark  Colour.  jthly.  That  VieuJJens 
concluded,  but  without  Reafon,  that  the  Sulphur 
of  the  Bile  whitened  the  Chyle,  and  difpofed  it  to 
Fermentation  :  All  thefe  are  but  prejudiced  No¬ 
tions.  We  don’t  fee  that  Soap  whitens  the  Fluids  : 
befides,  the  Blood  has  no  need  of  Fermentation. 

We  might  ask.  What  Matter  is  drawn  from  the 
Bile  by  the  Analyfis  ?  but  we  cannot  know  its 
Nature  by  that  ;  for  the  Analyfis  difunites  the 
Principles  cf  Bodies  :  yet  we  may  anfwer,  that  we 
draw  an  impregnated  Principle  from  a  very  pene¬ 
trating  Salt,  fetid  Oil,  and  urinous  Salt.  Van 
Helmont  and  Sylvius  were  of  Opinion,  that  this 
Salt  was  alkaly  :  They  faid  to  prove  this,  that  the 
Bile  colour'd  the  Syrup  of  Violets  green.  But 
that  is  no  Proof ;  for  the  Waters,  in  Latin  call’d 
Aciduhz ,  will  produce  the  fame  Effeft  ;  yet  the 
Acid  dominates,  and  is  manifeftly  there.  The 
Bile  is  neither  acid  nor  alkaline,  as  all  the  Liquors 
of  the  Human  Body  ;  but  it  has  a  very  confide- 
rable  elaftic  Force.  Scbuyl  having  tied  the  Duo¬ 
denum  of  a  Dog  below  the  Pylorus  and  Orifice  of 
the  Du&tis  P ancreaticus;  a  little  time  after  found 
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the  Space  that  was  between  thefe  two  Parts  ex¬ 
tremely  dilated,  juft  as  the  Veficula  Fellis :  He 
fays,  that  after  he  had  made  an  Incifion,  there 
iffued  forth  many  little  Bubbles  with  a  great  Noife. 
In  a  word,  the  Bile  is  a  Fluid  that  is  entirely 
changed  by  the  Mixture  of  Acids,  and  becomes 
more  fluid  and  finer  by  the  Mixture  of  lixivious 
Salts. 

From  all  we  have  faid,  this  may  be  the  moft 
eftablifhed  :  1 ft,  The  hepatic  Artery  ferves  to  nou- 
rilh  the  Liver,  to  propel  the  Bile  and  Blood  thro® 
their  Canals  ;  therefore  it  is  divided  and  fpread  by 
a  furprizing  Art  thro®  the  external  Membrane  of 
the  Liver,  as  Ruyfch  demonftrated  it.  From  its 
capillary  Extremities  arife  lymphatic  Veflels,  which 
run  not  to  the  Vena  Porta ,  but  to  the  Receptacle 
of  the  Loins.  There  are  Veins  that  receive  the 
Blood  carried  by  the  hepatic  Artery,  and  carry  it 
in  the  Azygos,  on  that  Part  which  is  under  the 
Diaphragm. 

idly.  The  Vena  Porta  takes  the  Form  of  an  Ar¬ 
tery  by  its  Ramifications,  that  become  lefs  ;  it 
not  only  takes  the  Form,  but  it  even  performs 
the  Duty  of  an  Artery,  for  it  fecretes,  which  is 
the  Property  of  Arteries  in  all  the  reft  of  the  Body. 
Hence  it  follows,  that  the  Blood  in  going  from  the 
Heart,  and  in  entring  the  mefaraic  Veins,  was  ar¬ 
terial  and  venous,  becomes  again,  1 ft,  Arterial  in 
the  Vena  Porta .  idly.  Venous  in  re-entring  the 
Vena  Cava.  3 dly.  The  Motion  of  the  Blood  can 
be  but  very  flow  in  the  Vena  Porta ,  for  which 
Reafon  it  was  neceflary  for  the  Liver  to  be  fituated 
under  the  Diaphragm,  and  expofed  to  the  Aftion 
of  the  Mufcles  of  the  Abdomen  -,  the  more  thefe 
Mufcles  aft,  the  more  the  Bile  will  be  fecreted. 
Hence  it  happens,  that  if  we  remain  long  inaftive, 
there  is  form’d  in  the  Liver  and  Gall-Bladder  a 
yifcous  Humour,  Stones  and  Worms.  By  all  this 
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It  appears  to  how  many  Difeafes  the  Liver  is  fub- 
jedt.  4tbly,  In  the  Liver  there  is  a  Concourfe  of 
Veffels  of  the  Spleen,  Epiploon ,  Mefentery,  Intef- 
tines  and  Pancreas.  Hence  it  is  that  the  Diftem- 
pers  of  the  Liver  have  fuch  an  Affinity  with  thofe 
of  all  thele  Vifcera ,  and  that  it  is  difficult  to  cure 
them.  The  eminent  Monfieur  Stahl  publiffied  a 
fine  Thefts,  where  he  ffiews  the  Vena  Porta  to  be 
the  Source  of  many  Difeafes.  If  we  only  imagine 
an  Obftrudlion  in  the  Ramifications  of  that  Vein, 
how  many  Accidents  may  not  happen  to  all  the- 
other  Vifcera  that  fend  their  Blood  to  it  ?  We  may 
likewife  fee  by  this  what  a  Neceffity  there  is  for 
the  Bile,  fince  fo  many  Parts  confpire  to  prepare 
it,  in  fending  the  Blood  from  which  it  is  fecreted 
in  the  Strainers  of  the  Liver,  idly.  That  this 
Fluid  is  prepared  with  more  Art  than  thofe  that  are 
filtrated  in  the  reft  of  the  Body  ;  for  Nature  has 
form’d  very  particular  Strainers  to  fecrete  it,  and 
the  Blood  has  not  the  fame  Motions  any  where  elfe, 
fines  (if  I  may  fo  fay)  it  repaffes  thro’  a  fecond 
Heart,  -which  is  a  Sinus;  for  the  Blood  return’d 
from  the  Body  is  gathered  there,  and  makes  its  Exit 
from  thence  by  four  or.  five  Ramifications.  %d!y. 
That  the  Liver  was  of  abfolute  Neceffity,  i.  To 
hinder  the  Oil’s  becoming  acrimonious  in  the  Me- 
fentery,  by  the  Heat  and  Privation  of  the  Lymph, 
from  entring  into  the  Blood.  2.  To  furnifh  a  Fluid 
proper  to  diffolve  the  fat  Aliments,  to  excite.  Ap¬ 
petite,  and  to  cleanfe  the  Inteftines. 


Re  m  ark  XVIII.  Of  the  Spleen , 

4 

THE  Defcription  of  the  Spleen  is  not  lefs  dif¬ 
ficult  than  its  Ufe :  Anatomifts  are  at  great 
variance  concerning  its  Strufture. 

The  Spleen  is  fituated  in  the  left  Hypochondrium, 
It  hangs  under  the  Diaphragm,  adheres  to  the  left 

Kidney, 
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Kidney,  Omentum,  and  in  feme  meafure  to  the 
Stomach.  In  this  Situation  it  is  expofed  to  the 
Preffure  of  the  Diaphragm  and  the  Mufeles  of  the 
Abdomen. 

There  are  two  Membranes  ;  one  common,  that 
rifes  from  the  Peritoneum,  it  does  not  Hide  upon 
the  proper  Membrane  as  in  Animals  :  the  fecond 
is  a  proper  Membrane. 

From  the  firft  Artery,  which  is  feparated  under 
the  Diaphragm  from  the  great  Aorta ,  there  are 
many  Ramifications  that  go  towards  the  Spleen. 
The  firft  Trunk  of  the  Coeliac  fends  it  forth  a 
Branch,  the  third  fometimes  three.  Very  often 
from  the  Trunk  of  the  Aorta  there  goes  oft'  an 
Artery  that  forms  the  Vefiels  of  the  Spleen,  and 
at  the  fame  time  of  the  Liver,  Pancreas,  Duodenum » 
and  Stomach.  By  this  it  appears  that  the  Blood 
that  goes  to  the  Spleen  is  not  different  from  the 
Blood  of  the  other  Vtfcera  from  the  lower  Belly. 
Thefe  Arteries,  that  are  very  large,  and  that  by 
much  lurpals  the  Artery  of  the  Liver,  are  diftri- 
buted  throughout  all  the  Extent  of  the  Spleen,  are 
divided  into  an  infinite  Number  of  Ramifications, 
whofe  Extremities  feem  to  be  fmall  Glands. 

Thefe  Arteries  are  accompanied  by  Nerves  that 
fpread  all  over  in  a  great  Quantity  ;  this  Ihews 
that  the  Nerves  hate  other  Ufes  befides  the  moving 
of  the  Parts  and  rendring  them  fenfible  •,  for  the 
Spleen  has  almoft  no  Motion  and  no  very  lively 
Senfation.  All  thefe  fmall  nervous  Canals  may  to 
all  appearance  carry  a  Fluid  to  be  mixed  with  the 
other  venal  Fluids  that  are  in  that  Vifcus. 

Thefe  Veftels  and  Nerves  do  not  alone  enter  the 
Spleen/  j ft.  The  Epiploon  follows  them  into  the 
Subftance  of  the  Spleen.  2  J/y,  The  proper  Mem¬ 
brane  and  cellular  Subftance  form  Sheaths  that 

accompany  them  in  all  their  Ramifications. 

. .  \ 
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Before  we  examine  where  all  thole  Veffels  ter¬ 
minate,  we  mull  talk  of  the  Spleen  of  divers  Ani  ¬ 
mals.  In  Oxen,  if,  We  are  to  remark  tranfverfe 
Fibres  that  run  from  one  Side  to  the  other,  idly. 
An  Infinity  of  Cellules.  %dly.  The  Arteries  that 
clear  themfelves  into  thole  Cellules,  in  fuch  a  man¬ 
ner  as  that  the  Blood  extravafates  there  the  fame 
as  in  cavernous  Bodies.  4 tbly,  The  Veins  are  in- 
vifible  after  they  have  entred  into  the  Subltance 
of  the  Spleen.  Stbly,  When  we  blow  in  the 
Spleen  by  an  Incifion,  the  Air  paffes  into  the 
Veins.  6/My,  When  we  blow  thro*  the  Veins,  all 
the  Cellules  are  inflated. 

This  is  what  Anatomy  Ihews  us  in  Sheep,  Moles, 
Hedgehogs,  as  well  as  in  Oxen.  In  Men  the  dif¬ 
ferent  Difeafes,  amongft  others  the  T ubercules,  the 
Maceration  of  the  Spleen,  feem  to  prove  that  the 
Spleen  has  the  fame  Structure  as  in  other  Animals. 
Neverthelefs,  Ruyfcb  is  againlt  this  Opinion  ;  he 
demonllrates  (as  he  affirms)  that  the  Injections  pafs 
direCtly  from  the  Arteries  into  the  Veins.  By  this 
he  proves  that  the  Arteries  do  not  terminate  in 
Men  as  in  Animals.  Our  Eyes  are  not  fine  enough 
to  follow  the  lafb  Ramifications.  But  this  Anato- 
milt  believes,  that  the  Veffels  by  their  Extremities 
form  fmall  Pencils,  that  by  an  infinite  Number  of 
fmall  T ubes  ranged  around,  reprefent  a  Bladder, 
efpecially  when  the  Artery  is  injeCled  with  cold 
Water.  The  tranfverfal  Fibres,  fays  Ruyfcb,  were 
neceffary  in  Animals  ;  the  Furrows  that  are  con¬ 
tain’d  in  the  Spleen  muff  be  fuftain’d :  But  in  Men, 
where  there  appears  but  a  Continuation  of  Veffels, 
there  is  no  need  for  fuch  Bridles  after  the  Spleen 
has  been  injeCled  with  Water  in  order  to  macerate 
it.  When  the  Blood  has  been  wafhed  off  the  Fi¬ 
bres  appear  j  but  it  is  nothing  elfe  but  empty 
Veffels, 
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Notwithftanding  all  thefe  Reafons,  we  may  af- 
ferc  the  Stru&ure  of  the  Spleen  to  be  the  fame  in 
Men  as  in  Beafts.  ift.  If  we  make  an  Incifion  in 
the  Spleen,  all  the  Cellules  and  Veins  are  inflated  ; 
but  it  would  be  impoflible  for  this  to  be  done  if 
there  was  only  a  Continuation  of  V effels.  zdly. 
With  the  Microfcope  we  may  diftindly  fee  wooly 
Cellules,  in  which  the  Blood  is  diffufed.  Thefe 
Cellules  are  no  doubt  form’d  by  the  Sheaths  that 
accompany  thefe  Veflels. 

If  we  tie  the  Vein  of  the  Spleen  of  an  Ox,  and 
blow  thro’  the  Artery,  ijt,  There  are  feen,  when 
the  Spleen  is  dried,  different  Cellules,  bent  and  in¬ 
flated,  that  open  one  into  another,  zdly.  In  the 
venal  Canals  there  are  very  large  Holes  that  have 
a  Communication  with  the  Cellules,  while  the  ve¬ 
nal  Canals  are  loft  by  running  farther.  $dly.  The 
Sides  of  the  Membranes  that  form  the  Veficles 
are  moiftened  by  arterial  Veflels.  There  is  found 
all  round  thefe  Membranes  fmall  oval  Corpufcles 
white  and  numerous,  that  reprefent  little  Bunches 
of  Grapes.  Thefe  little  Bodies  have  been  taken 
for  Glands  ;  but  Ruyfch  was  of  Opinion,  that  they 
were  nothing  but  the  Extremities  of  Arteries. 
4 thly.  According  to  this  Structure,  we  may  fay 
that  the  venal  Extremities  perhaps  receive  the 
Blood,  and  that  the  lateral  Holes  that  communi¬ 
cate  with  the  Cellules,  receive  the  Humour  that  is 
gathered  in  the  cellular  Receptacles. 

If  the  Cafe  flood  thus  in  the  Human  Body,  we 
might  fay  that  the  Spleen  is  deftin’d  for  the  Fil¬ 
tration  of  the  Lymph,  and  to  fend  it  back  by 
the  fame  Veflels  with  the  Blood.  However,  we 
may  always  aflert,  that  the  Structure  of  the  Spleen 
is  like  that  of  the  Vifcera  in  which  there  is  fome 
Fluid  filtrated  ;  confequently  there  is  there  per¬ 
form’d  fome  Secretion  :  yet  there  are  no  excretory 
Veflels  to  be  found.  The  lymphatic  Veflels  that 
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meet  together  in  the  Spleen  creep  only  between 
the  two  Membranes ;  they  do  not  penetrate  into 
the  Subftance  of  the  Spleen,  nor  arife  from  all 
thofe  arterial  Extremities  that  are  difcharged  into 
the  Cellules,  but  only  from  Arteries  that  nourilh 
the  Spleen:  In  fhort,  thofe  lymphatic  Vefiels  are 
fewer  in  Men  than  in  Animals.  Thus  we  may  fee 
what  may  happen  in  the  Spleen,  i ft.  The  arterial 
Blood  fill’d  with  Lymph  prepares  that  Lymph, 
filtrates  it,  fends  it  in  the  Cellules  that  we  men¬ 
tion’d,  by  particular  Tubes,  and  perhaps  throws 
a  Part  in  the  fplenic  Vein,  idly.  The  Blood  that 
remain’d  after  this  Filtration  is  received  back  by 
the  venal  Orifices*  %dly,  The  Arteries  perhaps 
that  line  the  Cellules  pour  a  prepared  Blood  full  of 
Lymph  in  the  Cellules  :  it  happens  thus  in  the 
Cellules  of  the  Corpora  Cavernofa  of  the  Penis. 
4tbly,  We  may  conjecture,  that  the  Nerves  bring 
a  particular  Fluid  in  all  thofe  Receptacles. 

After  the  Blood  has  fuffered  thefe  Changes  by 
the  ACtion  of. the  Fibres  of  the  Spleen,  by  the 
Contraction  of  the  Diaphragm,  of  the  Mufcies  of 
the  Abdomen  ic  is  more  fubtile,  more  fluid,  more 
fpirituous,  and  redder  when  retaken  by  the  fplenic 
Vein  :  it  is  evident  that  all  thefe  EfleCts  are  pro¬ 
duced  from  what  we  have  already  faid  ;  but  we 
do  not  very  clearly  fee  the  Reafon  of  it.  Never- 
thelefs,  as  ail  the  Blood  is  fent  to  the  Liver,  it  is 
very  likely  that  it  is  in  order  for  the  Secretion, 
which  is  perform’d  in  the  Vifcus  that  the  Spleen 
has  been  form’d  in.  Flere  are  a  few  Experiments, 
which  we  may  explain,  by  what  we  juft  now  have 
mention’d:  ift,  It  is  to  be  obferv’d,  that  the  Liver 
is  enflamed  fometimes  in  Animals  that  have  no 
Spleen  ;  this  proceeds  from  nothing  but  when  the 
Liver  is  depriv’d  of  that  yaft  Quantity  of  Lymph 
that  comes  to  it  from  the  fplenic  Vein. 

zdly.  It  has  been  obferved  that  Animals  that 
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have  been  depriv'd  of  their  Spleen,  pils’d  often 
this  proceeds,  becaufe  the  Lymph  that  runs  thro” 
the  celiac  Artery  into  the  Spleen,  is  obliged  to 
enter  the  emulgent  Arteries  that  are  at  a  fmall  dis¬ 
tance  from  the  celiac. 

qdiy,  We  perceive  that  Animals  are  much  hot* 
ter  when  depriv’d  of  their  Spleen  ;  this  mult  hap¬ 
pen,  if  there  is  at  that  time  filtrated  in  their  Tefti- 
cles  more  fpermatick  Matter:  but  this  proceeds, 
when  the  Blood  in  greater  Quantity  palTes  into  the 
Spermatic  Artery.  The  Blood  is  thrown  more 
abundantly  in  that  Veffel,  by  the  fame  Reafon  as 
in  the  Arteries  that  go  to  the  Kidneys.  Let  us 
call  to  mind  their  Situation. 

4 thly.  Animals  that  have  no  Spleen  are  more  vo¬ 
racious  than  others  •,  the  Reafon  of  which  muft  be 
this,  if  Digeftion  is  perform’d  fooner,  and  if  the 
Stomach  and  Inteftines  are  fooner  evacuated  ;  for 
this  muft  be  the  Cafe,  if  the  Blood  that  is  the 
Caufe  of  Contraction  of  the  Stomach,  and  that 
pours  the  Lymph  into  its  Cavity,  is  more  abound¬ 
ing:  The  Situation  of  the  celiac  Artery  demon- 
ft rates  this  to  be  true.  I  omit  the  Grumblings  of 
the  Inteftines,  and  Vomitings  that  happen  6n  the 
firft  Days  that  follow  the  Extirpation  of  the  Spleen, 
The  Situation  of  the  fplenic  and  ftomachic  Nerves 
plainly  fhew  that  this  muft  enfue. 

Stbly, The  right  Hypochondriwn  muft  appear  more 
elevated,  fince  that  which  elevated  the  left  had 
been  taken  away  ;  but  this  may  be  caufed  by  the 
Augmentation  of  the  Liver  :  As  for  that  Aug¬ 
mentation,  there  is  no  other  Reafon  to  be  alledged 
for  it,  than  that  a  greater  Quantity  of  Blood  paftes 
in  the  Artery  that  nourifhes  the  Liver.  Some 
would  attribute  this  Growth  to  the  Space  that  the 
Liver  has  to  be  extended  when  the  Spleen  is 
wanting ;  but  were  there  no  other  Caufe,  the  Liver 
fhou Id  always  augment  much  5  for  when  we  eat, 
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the  Stomach  and  Inteftines  take  up  a  greater  Space  ; 
and  when  Digeftion  is  performing,  the  Stomach 
leaves  a  great  deal  of  room  for  the  Liver :  it  is 
true  that  this  may  contribute  fomething  to  it. 

By  all  thefe  Reafons  hypochondriacal  People,  in 
whom  the  obftrudled  Spleen  doth  not  perform  its 
Punftions,  mult  be  fubjeft  to  almoft  the  fame 
Symptoms  as  the  Animals  whofe  Spleen  has  been 
taken  away.  This  is  almoft  the  fame  thing  when 
the  Spleen  is  wanting,  or  performs  not  its  Func¬ 
tions.  It  is  farther  obferv’d,  that  hypochondriacal 
People  laugh  much  ;  the  Adherence  of  the  Spleen 
to  the  Diaphragm  will  give  the  Reafon  of  thefe 
Phenomena.  As  for  the  Palenefs,  there  are  other 
Reafons  to  be  given  for  it-,  if  it  is  but,  i Ji,  That 
the  mefenteric  Veins,  that  are  extremely  bulky, 
retain  a  large  Quantity  of  Blood.  2 dly.  That  the 
too  thick  Blood  cannot  enter  the  Corpus  Reticulare 
that  colours  the  Skin. 

We  may  judge  by  what  we  now  have  faid,  if 
all  that  we  have  afterted  concerning  the  Ufe  of  the 
Spleen  is  upon  a  good  Foundation.  Some  were  of 
Opinion,  that  the  Spleen  had  no  other  Ufe  but  to 
lerve  as  a  Counterpoife  to  the  Liver  in  giving 
Weight  to  the  left  Hypochondrion.  But  thofe  who 
reafon  fo,  are  ignorant  of  the  true  Situation  of  the 
Liver,  that  covers  the  Stomach,  and  is  thrown 
fometimes  very  much  upon  the  left  Hypochondrium : 
befides,  what  Neceflity  is  there  lor  that  Equili¬ 
brium  ?  Can  it  be  faid  that  fo  fmall  a  Body  as  the 
Spleen,  in  Coniideration  of  the  Liver,  can  balance 
that  Vifcus?  Thofe  that  were  of  Opinion,  that 
the  Spleen  was  but  a  ulelefs  Body,  or  a  Lufus  Na¬ 
tures ,  fpoke  with  lefs  Foundation  ;  the  Perfe&ion 
found  in  the  Strufture  of  the  Animal  Body  per¬ 
mits  no  fuch  Reafonings:  befides,  Dogs  who  have 
been  depriv’d  of  that  Vifcus ,  become  melancholy, 
grow  lean,  have  a  vifeous  Bile,  a  blackilh  and 
thick  Blood.  -  There 
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There  are  Authors  who  thought  that  the  Spleen 
was  nothing  but  a  Place  where  the  Fceces  of  the 
Blood  were  depofited  ;  but  what  Reafons  have  they 
brought  to  defend  this  Opinion  ?  Imaginations  and 
ancient  Prejudices.  I  fay  the  fame  of  thofe  who 
placed  the  Seat  of  the  vital  Acid,  which  gives  the 
Stomach  its  Adtion,  in  the  Spleen.  As  for  thofe 
who  advanced,  that  it  was  the  Adfion  of  the  Spleen, 
or  of  its  Fluids,  that  occafion  the  Motions  that 
accompany  Venery  ;  ’tis  plain  by  Experience  that 
they  are  miftaken,  which  teaches  us  that  Animals 
depriv’d  of  their  Spleens  are  hotter  :  The  Ancients 
reafon’d  perhaps  jufter,  when  they  faid  that  the 
Spleen  was  the  Seat  of  Joy. 

While  we  don’t  reafon  upon  the  Principles 
drawn  from  the  Structure  of  the  Parts,  we  fhall 
do  nothing  but  form  Syftems  that  will  never  be 
of  Confequence.  There  is  an  Author,  who  thought 
to  have  made  a  great  Difcovery,  in  telling  us  that 
the  Nerves  that  terminated  at  the  Spleen,  drew 
thence  Animal  Spirits,  in  order  to  carry  it  to  the 
reft  of  the  Body  •,  and  that  the  Blood  was  carried 
in  a  great  Quantity  into  that  Vifcus ,  in  order  to  be 
there  perfected.  Let  thefe  Ideas  be  examin’d  by 
what  we  have  already  eftablifhed. 

Remark  XIX.  Of  the  Kidneys. 

IN  order  to  form  an  Idea  of  the  Kidneys,  we  muff 
firft  obferve  that  they  are  covered  by  a  Mem¬ 
brane  common  to  the  other  Vifcera ,  which  is  in  a 
manner  floating  it  may  be  raifedand  wrinkled  like 
the  Skin  of  a  Dog  :  By  flowing  we  may  enflate 
the  Interftice  that  is  between  the  Kidney  and  this 
Membrane  like  a  Bag. 

After  this  Membrane  there  appears  the  proper 
one  ;  it  may  be  divided  into  two :  In  the  Interftice 
we  find  a  cellular  Subftance,  which  may  be  in- 
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flated.  It  is  this  Subftance  which,  as  we  have  laid, 
unites  the  feveral  Duplicatures. 

There  proceeds  from  the  Aorta  a  large  Trunk 
on  each  Side,  that  on  the  right  is  longer  than  that 
of  the  left  Side  :  we  find  the  contrary  in  the  emul- 
gent  Veins. 

Thefe  Vefiels  being  arrived  at  the  Kidney,  af- 
fume  a  Sheath ;  this  Sheath  is  form’d  by  the  proper 
Membrane,  that  entirely  penetrates  the  Kidney, 
and  follows  all  the  Ramifications  of  the  Vefiels,  as 
Heifier  informs  us.  The  Vefiels  in  entring  into  their 
Capfules  form  a  Sinus  ■,  immediately  after  their  En¬ 
try  they  are  divided  into  feveral  Ramifications :  thefe 
Branches  pafs  directly  to  the  Circumference  of  the 
Kidney,  where  by  their  Divifions  they  form  fmall 
conglomerate  Papilla  •,  from  thefe  fmall  Grains 
proceed  the  Veins  that  carry  back  the  Blood  ;  thefe 
Vefiels  form  a  Curve,  in  order  to  regain  the  Center. 

From  the  Concourie  of  the  Veins  and  Arteries, 
towards  thefe  glandular  Bodies,  there  part  long 
T ubes  that  meet  together  under  the  feveral  Cur¬ 
vatures  in  the  Form  of  Rays  ;  thele  Rays  or  very 
fmall  Tubes  meet  towards  the  Center  of  the  Arch, 
where  they  form  by  their  Union  pyramidal  Bodies, 
that  joining  again  to  others,  terminate  into  twelve 
Mamillce:  it  is  into  thefe  Mamillce  that  the  feveral 
fmall  Tubes  we  have  juft  now  mention’d  colledted 
together  difeharge  themfelves. 

There  is  a  long  Canal  implanted  in  the  Kidney, 
it  is  pretty  large  at  its  Entrance,  and  divides  into 
feveral  lefler  Tubes  :  thofe  fmaller  l  ubes  go  on  to 
embrace  the  Mamillce ,  in  order  to  receive  the 
Urine  that  diftils  from  them  :  the  Concourfe  of 
thefe  Tubes,  called  Calices ,  is  termed  Pelvis. 

As  the  arterial  Vefiels  ferve  to  filtrate  the  Urine, 
feme  of  them  muff  likewife  ferve  to  nourifh  the 
Kidneys ;  and  from  this  Blood  deftin’d  to  that, 
the  great  Quantity  of  Lymph  that  proceeds  from 
the  Kidneys,  leems  to  take  its  Rife.  The 
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The  Kidneys  are  the  Emundtories  of  the  Body  ; 
there  is  no  other  Part  that  feems  to  receive  the 
Urine:  if  we  tie  the  emulgent  Arteries,  nothing 
is  collected  either  in  the  Ureters  or  Bladder.  Some 
Anatom  ills  neverthelefs  are  of  Opinion,  that  there 
were  other  Ways.  The  Ligature  of  the  emulgent 
Arteries  doth  not  feem  to  them  to  be  a  convincing 
Proof ;  becaufe  then  the  Convulfions  and  Diforders 
that  arife,  {hut  the  Strainers  that  are  open  when 
all  is  calm.  Thefe  are  the  Reafons  that  make 
them  doubt  whether  there  are  no  other  Canals  that 
are  difeharged  into  the  Bladder,  ift,  The  Mineral 
Waters  pafs  into  the  Bladder  almoft  the  very  fame 
inftant  they  are  drank :  The  fame  would  happen 
to  thofe  who  drink  much  Wine.  idly,  The  Water 
of  dropfical  People  contain’d  in  the  Abdomen ,  is 
emptied  by  Urine  in  the  fame  manner  as  Abfcefles 
of  the  Breaft.  %d!y,  Glifters  fometimes  are  voided 
thro’  the  Bladder  foon  after  they  have  been  in  the 
Body. 

Thefe  Reafons  do  not  prove  a  Duft  different 
from  that  of  the  Kidneys,  ifi,  Mineral  "Waters, 
the  fame  as  Wine,  do  not  immediately  iflfue  out 
from  the  Ureters 5  it  requires  forne  time,  becaufe 
they  muff:  pafs  thro’  the  lafteal  Veflfels,  the  tho¬ 
racic  Du£t,  the  fubclavian  Vein,  the  Vena  Cava , 
the  right  Ventricle  of  the  Heart,  the  Lungs,  the 
left  Ventricle,  Aorta ,  and  the  Emulgents  j  but 
when  all  that  Space  contains  Mineral  Waters  or 
Wine,  then  we  may  obferve,  that  we  cannot  con¬ 
tinue  drinking  without  continually  making  Water, 
lince  in  the  proportion  that  the  Wine  or  Waters  ad¬ 
vance,  a  .proportionable  Quantity  of  Urine  is  dif¬ 
eharged.  idly.  The  Water  of  dropfical  People 
may  re-enter  into  the  Veins  by  the  abforbentT ubes : 
Doth  not  the  Water,  when  we  bathe,  enter  our 
Bodies?  Are  there  not  Abfcefles  in  the  Extremities 
that  are  fuddenly  propel’d  ?  For  this  could  not 
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happen  if  there  were  no  abforbentTubes  inferted  in 
the  Veins  ;  the  Arteries  could  not  receive  them  : 
for  the  Heart  that  there  continually  propels  the 
Blood  would  oppofe  the  Entry  of  the  Fluids.  Ic 
has  been  afferted,  that  the  exterior  Side  permitted 
the  Water  to  enter  into  the  Cavity,  and  the  inte¬ 
rior  did  not  permit  it  to  iffue  out :  for  this  Reafon 
there  have  been  Veffels  covered  over  with  a  Blad¬ 
der,  and  the  external  Surface  was  placed  outward¬ 
ly :  The  Water,  fay  they,  that  was  poured  upon 
that  Veflel,  penetrated  ;  the  fame  doth  not  happen 
when  the  Membrane  was  applied  to  the  Veflel  in 
fuch  a  manner,  that  the  external  Surface  anfwer’d 
to  the  Cavity.  But  this  Experiment  has  not  been 
fuccefsful  to  all  thofe  who  tried  it :  betides, Waters 
fpread  in  the  Abdomen  are  not  emptied  that  Way  i 
on  the  contrary,  dropficai  People  make  but  very 
little  Water.  %dly.  Glitters  can  enter  the  ladteal 
Veflfels  that  have  been  found  in  the  Colon ;  they 
can  even  pals  in  the  fmall  Inteftines,  provided  the 
Cecum  be  not  inflated,  for  the  Entry  is  not  clofely 
ihut  up  but  when  the  Ceecuth  is  extended.  After 
the  Glitters  have  palled  thro’  the  Lacteals,  they 
will  be  carried  to  the  Kidneys  thro’  the  common 
'Way  ;  it  may  even  happen  that  they  won’t  re¬ 
ceive  any  great  Change.  We  fee  that  the  Chyle 
has  not  been  entirely  changed  five  Flours  after 
Meal.  Notwithstanding  all  thefe  Reafons,  there 
may  be  fome  fecret  Paffage  that  leads  to  the  Blad¬ 
der.  The  celebrated  Monfieur  Winjlow  has  dif- 
covered  a  Bag  that  reaches  along  the  Spine,  and 
terminates  under  the  Stomach  :  Could  not  this 
Bag  ferve  to  carry  the  Urine  thro5  fome  Pafiage  ? 
Having  feen  that  the  Kidneys  are  the  only  Place 
where  the  Urine  is  fecreted,  let  us  fee  how  it  is 
filtrated. 

The  Blood  propel’d  in  the  emulgent  Arteries 
dilates  the  Ramifications  that  are  fpread  all  over 
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the  Subftance  of  the  Kidneys:  thefe  Ramifications 
dilated  comprefs  the  Blood  that  is  contained  in 
them,  and  propel  it  towards  the  Tube  that  they 
fend  to  the  Mamillce  ;  but  as  thefe  Canals  are 
narrower  than  the  Extremities  of  the  fangui- 
nary  Arteries,  they  will  not  be  able  to  re- 
cieve  the  red  Part  nor  the  thick  Lymph.  But, 
1 ft.  The  aqueous  Part  will  enter;  for  if  we  in¬ 
ject  the  emulgent  Arteries  with  warm  Water,  the 
Water  paflfes  into  the  Veins,  Lymphatics,  and 
Ureters.  Malpighi  had  no  Succefs  in  this  Experi¬ 
ment  :  but  the  Reafon  is,  becaufe  he  did  not  try 
it  in  a  frefh  Subject.  The  Air  pafies  in  the  fame 
manner  in  thefe  Tubes  as  Nuk  afierted.  2dly,  The 
oily  Part  attenuated  will  make  its  Exit  thro’  thefe 
Tubes,  and  confequently  it  will  become  a  Fluid 
of  a  yellow  Dye ;  for  the  Keat  which  has  atte¬ 
nuated  the  Oil  gives  it  at  the  fame  time  a  yellow 
Colour.  %dly.  As  the  fecretory  Tubes  of  the  Kid¬ 
neys  are  larger  than  thofe  of  the  other  Strainers, 
the  terreftrial  and  faline  Particles  can  pafs  there  ; 
it  is  alfo  this  that  we  fee  by  the  Sediment  found  at 
the  Bottom  of  Urinals.  By  this  it  appears,  if  to 
explain  the  Secretion  of  the  Urine  we  muft  have 
Recourfe  to  Ferments,  Precipitations,  or  Opinions 
of  infinite  Numbers  of  Authors,  who  have  aban¬ 
don’d  an  eafy  Mechanifm  for  Ideas  that  have  no 
Experiment' to  confirm  them. 

The  Blood  is  continually  propel’d  in  great 
Quantities  in  the  Kidneys,  before  it  has  been 
•dripped  of  thofe  aqueous  and  oily  Parts  in  the 
Strainers ;  it  is  necefiary  therefore  that  the  Urine 
rnuft  be  in  great  Plenty  fecreted  in  the  Kidneys. 
The  Blood  that  flows  to  the  inferior  Parts  is  there 
ftripped  of  its  aqueous  Part,  and  of  a  fubtile  Oil. 
The  Blood  that  enters  the  cutaneous  Arteries  leaves 
in  the  Strainers  of  the  Skin  the  Matter  of  the 

I  4  Sweat 


1 2.0  Of  the  Kidneys. 

Sweat  and  Tranfpiration.  It  follows  hence,  that 
after  reiterated  Circulations  there  is  lefs  Water 
carried  towards  the  Kidneys  ;  and  thus  the  oily 
Part  wjiich  will  be  there  depofited,  will  be  lefs  di¬ 
luted,  and  will  grow  yellower  than  the  precedent, 
fince  its  Parts  will  not  be  mixed  with  Water,  that 
clears  its  Colour,  and  makes  it  fluid  :  befides,  the 
Pleat  this  Oil  had  fuffered  thro’  fo  many  Circula¬ 
tions,  will  again  give  it  a  deeper  yellow,  and  ren¬ 
der  the  Salts  more  acrimonious :  It  is  for  this  Rea- 
fon,  that  when  we  have  failed  a  long  time,  the 
Urine  becomes  very  yellow  and  acrimonious. 

If  the  Blood  is  propel’d  impetuoufly  in  the 
Strainers  of  the  Kidneys  by  the  Power  of  the 
Pleart  or  Arteries,  it  would  force  the  Duels,  that 
before  received  nothing  but  an  aqueous  and  oily 
Matter  attenuated,  and  confequently  we  fhould 
pifs  Blood  ;  and  this  happens  in  the  fmall  Pox,  in 
thofe  who  have  a  Stone  in  the  Kidney,  in  thofe 
who  have  the  renal  Strainers  very  open  or  lax  : 
but  if  it  happened  that  the  Arteries  were  very 
much  inflated  by  the  Blood,  then  would  there 
happen  a  Suppreflion  of  Urine ;  for  the  inflated 
Arteries  would  comprefs  the  fecretorv  DuCts,  and 
fo  confequently  would  fhut  up  the  Paflfage  for  the 
Fluid  there  filtrated.  In  order  to  make  Urine, 
there  is  a  Necefiity  for  a  confiderable  Contraction 
of  the  Arteries  ;  for  while  they  contract,  the  Veins 
and  excretory  DuCts  can  be  fill’d  •,  which  is  the 
Reafon  that  Opium  Hops  the  Urine :  But  if  the 
Blood  in  fwelling  the  Arteries  hinders  the  Secre¬ 
tion  of  the  Urine,  the  Tubes  can  there  produce 
another  Hindrance,  by  contracting.  Hence  it  is 
that  in  hyfteric  Fits  the  Urine  is  like  Water  *,  the 
Convulfions  that  contract  the  Nerves  contract 
likewife  the  urinary  Strainers.  The  fame  thing 
happens  in  inflammatory  Difeafes,  in  Suppreifions 
shat  arife  from  the  Stoppage  of  the  Kidneys. 

Thefe 
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Thefe  Symptoms  will  go  off  by  relaxing,  by  di¬ 
luting  Medicines,  or  Bathings,  which  always  aug¬ 
ment  the  Secretion  of  the  Urine. 

If  there  flows  Blood  in  the  Kidneys  that  is  too 
thick,  or  that  many  terreftrial  Parts  are  preffed 
againft  one  another  in  the  Mamillce,  it  appears  that 
Concretions  may  be  form’d  in  the  Tubes  that  fil¬ 
trate  the  Urine :  it  is  fufficient  that  there  is  a  Mat¬ 
ter  there  ftopt,  that  the  oily  Subftance  may  flick 
there  by  Strata  •,  for  fuppofing  grumous  Blood  or 
earthy  Parts  in  the  Mamillce ,  the  Oil  that  is  vi fl¬ 
ams  would  flop  with  thofe  Concretions,  the  en- 
fuing  Heat  would  caufe  the  Fluid  to  evaporate,  or 
the  beating  of  the  Arteries  and  Preffure  of  the 
Mufcles  of  the  Abdomen,  would  prefls  it  out  •,  thus 
the  dried  Matter  would  form  but  a  Mafs  with 
thofe  Bodies  which  it  met. 

This  is  what  happens  in  the  Filtration  of  the 
Urine  :  In  fhort,  when  it  is  diftilled  out  in  Drops 
from  the  Mamillce  by  the  Preffure  of  the  Heart, 
Arteries,  Spring  of  the  Fibres,  Mufcles  of  the 
Abdomen,  Refpiration,  it  is  received  by  Calices , 
which  are  Branches  of  the  Extremities  of  the  Ure¬ 
ters  }  and  either  by  its  Weight  or  Urine  that  fol¬ 
lows  ;  or  laftly  by  the  Preffures  now  mention’d ; 
it  runs  into  a  Canal,  which  we  (hall  defcribe  after 
the  following  Section. 

Remark  XX.  Of  the  Capfuls  Atrabilaris, 

TH  E  Ufe  of  the  Capfulce  Airabilar'ue  is  as 
yet  unknown,  their  Structure  affords  us  no 
Knowledge  of  them :  Malpighi  afferts,  that  if  we  cut 
them  lengthways,  they  appear  to  be  compofed  of 
long  Tubes  j  thefe  T ubes  arife  from  the  Circum¬ 
ference,  and  take  their  Origin  from  certain  Fol¬ 
licles  that  fuftain  the  Veflels  and  Nerves  that  there 
form  a  Rele :  they  advance  towards  the  middle, 

and 
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and  meet  in  a  Sinus  covered  by  a  Membrane  which 
has  many  Holes.  From  this  Sinus  there  are  Ca¬ 
nals  that  are  difcharged  into  the  Veins.  Vanden 
Euryce  has  obferved  lymphatic  Veflels  that  enter 
there,  and  others  that  iilue  out,  in  order  to  go  to 
the  Refervoir  of  the  Chyle.  Riolan  believ’d, 
that  the  Capfulce  had  no  other  Ufe  than  to  ftrengthen 
the  Plexus  Reticularis ,  form’d  by  the  coftal  and 
ftomachic  Nerve.  Highmor  will  have  them  to  be  of 
no  Ufe  but  in  a  Foetus.  Spigellius  afferts,  that  they 
ferve  to  fill  up  the  Vacuum  between  the  Kidneys 
and  Diaphragm.  Vejlir.gius,  with  the  Ancients, 
thought  that  they  were  the  Source  of  the  Succus 
Atrabilarius,  which,  according  to  his  Opinion,  fe- 
parates  the  •-Serum  from  the  Blood.  According  to 
Sylvius's  and  Kerkering’s  Opinion,  this  Juice  caufes 
an  Efl'ervefcence  in  the  Blood  of  the  Heart.  Pe- 
trucci  was  of  Opinion,  that  it  ftimulates  the  Blad¬ 
der,  and  by  this  means  caufes  the  Secretion  of  the 
Urine.  ! Thomas  Bartholin  affirms,  that  their  Ufe  is 
to  colour  the  Urine. 

Molinet  advanced  an  Opinion  that  appears  at 
firft  more  probable  than  all  we  have  already  men¬ 
tion’d  ;  he  believes  that  the  Foetus  makes  little  or 
no  Water  ;  it  is  not  necelfary,  according  to  his 
Opinion,  fince  the  Blood  of  the  Mother  is  de¬ 
purated.  But  in  order  that  no  Secretion  can  be 
made  in  the  Kidneys,  the  Courfe  of  the  Blood 
muft  have  been  di  fair  bed,  and  a  Receptacle  mult 
liave  been  given  it,  before  it  arrived  at  the  Kid¬ 
ney  :  the  Capfulce  form  that  Receptacle  •,  therefore 
it  is  that  they  are  as  big  as  the  Kidneys  in  a  Foetus. 

This  Opinion  has  its  Difficulties,  ifi.  It  is  cer¬ 
tain  that  the  Capfulce  Alrahilarice  muft  not  be 
look’d  upon  as  a  ample  Receptacle  •,  there  had 
been  no  Occafion  for  their  wonderful  Structure  on 
this  Account.  2cllv,  It  is  certain  that  there  is  lome 
Secretion  perform’d  in  them  j  we  found  a  Fluid 

of 
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of  a  yellowiffi  Colour  that  returns  into  the  Veins  : 
befides,  had  not  this  Fluid  been  found,  its  Struc¬ 
ture,  refembling  that  of  the  Vifcera  deftin’d  for 
Secretion,  would  induce  us  to  judge  that  there  is 
fame  Matter  there  fecreted.  3 dly.  This  Opinion 
fuppofes  that  the  Foetus  makes  no  Water  ;  but  this 
cannot  be  affirm’d,  till  after  Bidloo’ s  Opinion  has 
been  difprov’d.  This  Author  has  demonftrated  a 
Jong  while  ago  the  Tunica  Allantoides  in  the  Human 
Fcetus.  Hornius  and  Graaf  have  made  the  fame 
Obfervation,  4tbly,  We  cannot  conceive  how 
luch  fmall  Arteries  could  interrupt  fo  great  a  Quan¬ 
tity  of  Blood.  Bergerus  makes  this  Objection  ;  as 
for  the  other  Proof  that  he  brings  againft  Molinet 
concerning  the  Defefit  of  the  Anafiamofes  betwixt 
the  Veffels  of  the  Mother  and  the  Fcetus ,  we  ffiall 
(peak  of  them  hereafter. 

The  Lymphatics  that  enter  and  pafs  thro’  the 
Capfule ,  gave  Rife  to  Opinions  of  their  ferving 
as  Strainers  to  the  Lymph :  in  all  this  there  is  no¬ 
thing  as  yet  demonftrated. 

In  order  to  find  out  the  Ufe  of  the  Capful ee ,  it 
muft  be  looked  after  in  a  Foetus  •,  they  are  very 
large  as  the  other  Organs  that  have  no  Ufe  in 
Adults.  All  the  Opinions  contrary  to  this  will 
be  doubtful.  We  may  by  that  judge  of  Boer- 
haave’s  Opinion,  who  believes  that  thefe  glandular 
Bodies  are  form’d  to  return  the  Blood  (that  comes 
from  the  Kidneys)  the  Lymph  it  has  loft. 

Remark  XXL  Of  the  Ureters, 

THE  Ureters  are  between  the  Duplicature  of 
the  Peritoneum  that  covers  them  with  a 
ladteal  Membrane  :  after  this  Membrane,  the  cel¬ 
lular  Subftance  and  Rete  appear ;  this  Subftance  or 
cellular  Membrane  doth  not  clofely  join  the  La- 
mine  of  the  Peritoneum  with  a  proper  Membrane » 

it 
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it  floats :  after  this  floating  T unic,  there  appears; 
the  proper  Membrane  compofed  of  three  •,  the 
firlt  is  fibrous,  the  fecond  nervous,  and  the  third 
villous,  which  hinders  the  Acrimony  of  the  Urine 
from  irritating  the  nervous  Fibres.  Thefe  two 
Canals  that  are  of  unequal  Largenefs  in  their 
Courfe,  being  arrived  at  the  Bladder,  pierce  the 
external  Lamnm  towards  the  pofterior  and  lateral 
Part,  at  two  Fingers  diftant  from  one  another, 
and  from  the  Neck  of  the  Bladder,  thus  run  be¬ 
tween  this  Tunic  and  the  other  Membranes,  five 
or  fix  Lines ;  at  laft  they  obliquely  enter  the 
Cavity  of  the  Bladder.  This  Mechanifm  hinders 
any  Reflux  from  the  Bladder  in  thofe  Canals  ;  for 
when  the  Urine  prefies  the  Sides,  the  two  Extre¬ 
mities  of  the  Tubes  that  are  between  the  Lamince 
are  obftructed  :  it  feems  that  this  would  fuffice  ; 
but  Nature  added  to  this  Mechanifm  a  Sphindfer, 
which  is  found  in  the  Bladder  at  the  Extremities 
of  the  Ureters :  This  Sphindter  being  prefled  by 
the  Urine,  obftrudts  the  Canal,  and  hinders  any 
Reflux.  When  the  Bladder  is  fill’d  only  as  high 
as  the  Infertion  of  the  Ureters,  the  Urine  can  be 
difcharged  Drop  by  Drop  ;  but  when  the  Urine  is 
higher,  the  Column  that  is  in  the  Ureters  mull  be 
higher :  Thus  it  may  be  able  to  overcome  the 
Refiftance  that  is  in  the  Bladder.  This  is  prov’d 
by  the  Laws  of  Hydroftatics.  At  laft,  when  the 
Bladder  is  fill’d,  the  Ureters  can  fill  alfo ;  and 
hence  it  is,  that  often  when  we  have  made  Urine, 
we  mail  do  it  again  the  Moment  after  ;  becaufe 
that  which  was  in  the  Ureters  is  difcharged,  and 
irritates  the  Bladder. 


Of  the  Bladder*  i  a  ^ 

\  * 

Remark  XXII.  Of  the  Bladder. 

TH  E  Bladder  is  a  mufcular  and  membranous 
Bag,  fituated  behind  the  Os  Pubis ;  its  Fi¬ 
gure  is,  as  we  have  already  faid,  like  a  Pear,  whole 
largeft  Part  is  turned  upwards  ;  when  it  is  in¬ 
flated  it  is  elevated  pofteriorly  and  fuperiorly  :  the 
external  Lamina  of  the  Peritoneum ,  that  lines  all 
the  Abdomen ,  adheres  pretty  clofe  to  the  poller  ior 
Sides  of  the  Os  Pubis ;  behind  that  Place,  where 
this  Lamina  is  inferted,  the  Bladder  is  fituated  :  it 
is  united  to  the  external  Lamina ,  anteriorly,  againll 
the  Ojfa  Pubis  ;  its  pofterior  and  lateral  Part  is 
alfo  covered  by  the  internal  Lamina  of  the  Perito¬ 
neum,  which  adheres  to  it  by  a  vail  Number  of 
Filaments.  This  internal  Lamina ,  which  covers 
the  Bladder,  forms  a  Band  on  each  Side  ;  it  is 
fixed,  or  terminates,  towards  the  Border  of  the 
fmali  Bafon,  and  forms  that  which  we  call  the 
Ligaments  of  the  Bladder.  There  are  other  Li¬ 
gaments  to  be  feen  pofteriorly,  that  are  join’d  to 
the  Return  •,  on  each  Side,  after  this  Membrane, 
there  appears,  as  we  have  already  alferted,  a  Mem¬ 
brane  containing  Fat,  that  is  filtrated  in  its  Cel¬ 
lules.  Afterwards  we  fee  the  mufcular  Membrane, 
compofed  of  longitudinal  and  tranfverfal  Fibres  ; 
the  longitudinal  are  the  external ;  they  arife  from 
the  Bottom  towards  the  Neck  ;  the  Tranfverfals 
crols  the  firft  at  the  Neck  of  the  Bladder :  then 
appear  the  Fibres,  that  form  a  fort  of  Sphindter  : 
As  for  the  reft,  as  the  Fibres  defcend  obliquely 
on  each  Side  from  the  Bottom  towards  the  Neck, 
they  crofs  one  another  in  divers  Places.  After 
the  mufcular  Fibres  is  feen  the  'Tunica  Nervofa , 
which  is  follow’d  by  a  Villofa,  where  there  is  a 
mucilaginous  Subftance  filtrated  in  die  glandular 
Bodies.  The  Veffels  that  are  infinuated  in  thofe 
2  .  ~  Membranes 
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Membranes  are  there  fpread,  and  form  Ramifi¬ 
cations  different  from  thofe  feen  in  the  other  Vif- 
cera:  We  may  thereupon  confuk  Rujfch. 

When  the  Urine  has  been  fome  time  retained 
in  the  Bladder,  it  difiolves  the  mucilaginous  Mat¬ 
ter,  and  irritates  the  Fibres :  after  this  Irritation, 
Nature  feeks  to  be  difcharged.  The  Mufcles  of 
the  Abdomen  and  the  Diaphragm  prefs  the  Bladder ; 
by  this  PrelTure  the  Urine  compreffed  overcomes 
the  Refiftance  of  the  tranfverfal  Fibres  that  em¬ 
brace  the  Neck  of  the  Bladder.  When  this  Acftion 
ceafes,  the  Fibres  that  form  the  Sphinfter,  not 
being  preffed  any  more,  are  re-eftablifhed  by  their 
Contraction  in  their  former  State.  There  are 
Mufcles  that  embrace  the  Urethra ,  and  by  their 
Action  propel  the  Urine  that  is  lodged  there.  Thefe 
Mufcles  having  loft  their  Action  in  old  People, 
we  fee  that  the  Urine  that  remained  at  the  Bottom 
of  the  Urethra  muft  drop  fome  time  after  they 
made  Water.  We  will  hereafter  give  the  De- 
fcription  of  the  Mufcles. 

Before  we  explain  the  Nature  of  Urine,  we 

muft  look  into  the  different  Forms  under  which 

« 

this  Fluid  makes  its  Exit ;  it  varies  according  to 
the  Aliments  we  take,  and  according  to  the  Paf- 
fions  and  Times :  when  we  drink  much  it  refem- 
bles  Water,  it  is  depriv’d  of  Tafte  and  Smell,  and 
can  eafily  be  retain’d  •,  but  when  we  have  eat,  and 
the  Chyle  is  feparated  from  the  Aliments,  it  is  co¬ 
lour’d,  and  in  Idler  Quantity,  and  has  fome 
Smell  •,  it  is  not  fo  eafily  retain’d,  becaufe  it  irri¬ 
tates  the  Sides  of  the  Bladder  by  its  Acrimony. 
When  the  Chyle  is  changed  into  Blood,  it  is  red¬ 
der,  and  is  not  in  fo  great  a  Quantity  ;  its  Acri¬ 
mony  augments  and  irritates  more  the  Fibres  of 
the  Bladder :  laftly,  when  by  Abftinence  the  Blood 
is  not  renewed,  the  Fluids  are  heated  in  the  Body, 
the  Urine  is  not  fo  clear  as  thofe  we  have  fpoken 
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of;  it  alkalifes  fooner,  and  confequently  is  more 
acrimonious,  and  more  difpofed  to  putrify,  and  is 
lefs  in  Quantity.  Thefe  are  the  Subftances  the 
Urine  is  compofed  of:  ift,  There  is  a  real  Water. 
idly.  An  acrimonious  Salt,  very  fubtile  and  vola¬ 
tile,  like  an  Alkaly.  3 dly,  A  very  volatile  Oil, 
which  is  difpofed  to  putrefy.  4 thly,  A  Caput  Mor- 
tuum ,  that  has  been  very  much  attenuated  by  thefe 
Subftances,  and  the  Motion  of  the  Circulation. 

The  Water  of  the  Urine  is  infipid,  we  may  be 
convinced  of  this  in  letting  it  evaporate ;  we  ob- 
ferve  no  Smell  nor  Tafte,  yet  there  remains  there 
a  very  fubtile  Part  of  the  fetid  Oil  that  cannot  be 
feparated  from  it :  this  is  the  Reafon  why  the  Wa¬ 
ter  rather  deferves  to  be  called  Spirit  than  Phlegm. 

The  Salt  of  the  Urine  is  neither  Acid  nor  Al¬ 
kaly,  it  is  an  acrimonious  ammoniacal  Salt ;  if 
there  is  any  Sal  Fixum  found,  it  is  Sea-Salt  which 
is  made  ufe  of  in  Aliments,  and  changes  not  its 
Form,  except  in  the  Human  Body,  while  the  more 
fixed  Salts  are  entirely  changed.  The  Oil  of  the 
Urine  is  but  a  Part  oi  the  Fat  that  has  been  fufa- 
tilized  ;  it  is  very  different  from  all  other  Oils. 

The  Caput  Mortuum  is  mixed  in  thefe  Sub¬ 
ftances  we  were  fpeaking  of ;  when  it  is  feparated, 
it  is  infipid,  fixed,  and  white. 

The  Mixture  of  thefe  Subftances  compofe  dif¬ 
ferent  Sorts  of  Urine,  according  to  their  different 
Proportions  ;  thefe  are  the  Qualities  with  which  it 
fhould  be  endowed  when  the  Body  is  in  a  State  of 
Health ;  the  Colour  mult  be  of  a  Citron  ;  in  thofe 
who  have  a  Fever  it  is  reddifh,  or  of  a  very  deep 
Colour ;  in  hypochondriacal  People,  and  Women 
fubjedt  to  the  Vapours,  it  is  white.  The  Smell, 
according  to  Tecmeyer ,  muft  be  like  that  of  Violets ; 
but  if  it  were  fo,  we  fhould  but  very  feldom  find 
natural  Urine.  Bellini  had  more  Reafon  to  fay, 
that  it  ftiould  have  aimoft  no  Snjell  at  all.  The 
>  -  Smell 
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Smell  really  cannot  proceed  but  from  the  Salts 
that  tend  to  be  alkalized,  and  from  the  Oils  tend¬ 
ing  more  to  a  Putrefaction,  All  this  is  contrary 
to  the  natural  State  of  Fluids  in  the  Body.  As 
for  the  Sound  of  the  Urine,  when  it  falls  into  the 
Urinal,  it  muft  be  like  that  of  common  Water. 

In  order  to  have  a  thorough  Knowledge  of  all 
that  concerns  the  Urine,  we  muft  examine  from 
whence  arifes  its  Colour.  When  the  Phlegm  is 
evaporated,  \ft,  It  becomes  yellower,  idly,  It  ap¬ 
pears  redder,  %dly,  Blackilh.  In  changing  one 
Colour  to  another,  it  takes  a  deeper,  and  becomes 
always  thicker  and  more  faltifh.  At  laft  there 
remains  a  vifcous  Subftance,  that  in  the  Bottom 
of  the  Pot  feems  to  be  of  a  pretty  dark  Colour  j. 
but  if  we  rub  with  it  the  Surface  of  the  Pot,  it 
gives  it  a  fine  yeilow  Colour. 

The  Urine  being  thus  evaporated,  we  may 
pour  Water  upon  it :  according  to  the  Quantity 
of  the  Water  pour’d  upon  it,  the  Urine  will  have 
the  fame  Colours  we  juft  now  were  fpeaking  of  j 
it  will  be  the  fame  as  before  its  Evaporation ;  it 
will  have  the  fame  Smell,  fame  Tafte  j  it  will  pu- 
trify,  thicken,  and  precipitate  a  fort  of  Tartar. 

According  to  this  Experiment  the  Urine  is 
more  or  lefs  colour’d,  or  more  or  lefs  faltifh,  ac¬ 
cording  to  its  greater  or  Ids  Quantity  of  Phlegm  ; 
by  which  we  (hall  be  able  to  give  an  Account 
why  the  Urine  is  of  a  different  Colour  in  different 
Ages,  Climates,  Pa  (lions  ;  and  why  the  Urine  of 
thofe  who  are  of  an  hot  Conftitution  is  colour’d. 
jft,  Becaufe  there  is  a  great  Evaporation  made  of 
the  aqueous  Subftance  by  Tranfpiration  ;  therefore 
there  muft  be  lefs  Phlegm  in  that  which  is  fil¬ 
trated  by  the  Kidneys.  2 dly,  As  the  Blood  is 
more  agitated  in  its  Veffels,  the  oily  Matter  being 
more  divided,  will  pals  eafier ;  the  contrary  of 
which  happens  in  old  People :  By  only  applying 
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thefe  two  Reafons  to  other  Caufes  that  vary  the 
Urine,  it  will  appear  that  in  hot  Climates  and 
violent  Paffions,  as  in  Anger,  the  Urine  rnuft  be 
very  much  coloured. 

There  are  three  things  to  be  obferved  in  the 
Urine,  ift,  A  Sediment  or  Matter  that  is  preci¬ 
pitated.  at  the  Bottom  of  the  VefTd.  2 dly,  A 
Subftance  that  is  fufpended  in  the  Urine  and  goes 
by  the  Name  of  Anceorema.  3 dly ,  A  Subftance 
that  is  like  a  Cloud,  the  Sediment  is  nothing  elfe 
but  an  earthy  Subftance  with  the  Salt  of  Urine  1 
when  there  is  a  Motion  in  the  Subftance  of  the 
Urine,  or  rather  whilft  the  Heat  rarifies  the  grofs 
Parts,  thefe  Matters  are  there  fufpended ;  but 
when  the  Cold  brings  them  to  a  Idler  Bulk  they 
are  precipitated  when  thefe  Subftances  have  been 
very  much  rarefied  then  they  are  fuftained  in  the 
Urine,  and  form  that  which  we  call  in  Latin 
Sufpenfiones ,  the  Clouds  are  nothing  but  the  fame 
Subftance,  rarefied  in  fuch  a  manner  that  they 
occupy  the  fuperior  part  of  the  Urine  ;  thefe 
Principles  fuffice  to  make  us  judge  of  all  the  . 
reft. 

We  may  have  room  here  to  afk  three  or  four 
Queftions.  1 ft.  Whether  the  Urine  comes  from 
the  Blood.  2 dly.  Whether  it  is  equal  to  or  above 
the  Quantity  of  the  Liquor  which  we  drink. 
3dly,  Whether  we  may  judge  of  Maladies  by 
Urine,  in  order  to  void  by  the  Subftances  that 
circulate  with  the  Blood,  they  muft  pafs  from  the 
Jnteftines  into  the  latfteal  Veflels,  from  thence 
into  the  Receptaculum  Chyli,  and  at  laft  into 
the  Veins,  Heart,  Kidneys,  and  Bladder.  We  have 
already  demonftrated  that  there  is  no  other  way, 
fo  that  the  Urine  comes  from  the  Blood.  By 
this  means  we  may  explain,  ijl,  Why  when  we 
have  been  agitated  by  violentMotions  we  void  Blood 
although  there  is  no  Stone  in  the  Kidneys,  the 
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Blood  being  violently  propell’d  dilates  the  fecre- 
tory  Canals,  and  paffes  through  the  Urine. 

2 dly,  It  appears  alfo  by  this,  why  Heat,  Motion, 
Sweat,  and  Abftinence  make  the  Urine  red,  a- 
crimonious,  faltilh,  and  naufeous  ;  the  Blood  lofes 
then  its  aqueous  Parts,  the  Heat  which  is  produ¬ 
ced  by  the  Motion  difentangles  the  Salts,  and  at¬ 
tenuates  the  Oil,  it  mull  then  depofit  in  the  Kid¬ 
neys  a  colour’d  Fluid,  more  faldfh  and  more 
foetid  than  the  Blood  itfelf,  becaufe  in  the  Vef- 
fels  it  is  mixed  with  more  vifcous  Subftances  and 
more  heated  than  in  its  Dads.  3 dly,  We  may 
explain  why  the  Chyle  that  is  more  fubtile  than 
other  Fluids  is  not  difcharged  ;  the  Reafon  of 
which  is  becaufe  it  thickens  in  the  Lungs  in  paf- 
fing  from  the  capillary  Vefiels  through  the  biliary 
Duds  *,  the  renal  Tubes  are  fuch  that  nothing 
which  is  as  bulky  as  the  Blood,  Chyle,  or  Cero- 
fity,  can  flow  there. 

There  are  fome  Phyficians  who  were  of  Opinion 
that  the  Urine  was  more  in  Quantity  than  the 
Liquor  that  we  drank  ;  but  this  is  inconfiitent. 
All  the  Aliments  that  we  life  are  filled  with  Juice  ; 
thus  Urine  may  furpafs  in  Quantity  the  Liquor 
we  drink,  neverthelefs  according  to  Tranfpirati- 
on,  other  Evacuations  and  Difeafes,  the  Quantity 
of  Urine  diminifhes  or  encreafes.  Some  Quacks 
pretend  to  know  Difeafes  by  the  Infpedion  of 
Urine  only  ;  but  this  is  impoflible.  if.  In  order 
to  do  this,  it  is  necdfary  that  every  Difeafe,  ac¬ 
cording  to  the  Part  affeded,  fhould  imprefs  a 
particular  Charader  on  the  Urine,  which  is  im¬ 
poflible.  2 dly.  They  muft  alfo  exadly  know  the 
natural  State  of  Urine  in  every  Subjed,  becaufe 
there  are  Perfons  whole  Urine  is  like  that  of  fick 
People,  when  they  even  enjoy  a  perfed  State  of 
Health.  3 dly.  The  Air  alters  the  Urine  a  little 
while  after  ic  has  been  difcharged  from  the  Blad¬ 
der, 
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der.  4 thly.  The  venal  T ubes  are  fometimes  very 
much  dilated $  this  Dilatation  makes  great  Alte¬ 
rations  in  the  Urine,  although  the  Peribns  are 
very  well,  5 thly,  The  State  of  the  Blood  cannot 
be  known  by  Urine,  becaufe  the  Heat,  Age,  Ali¬ 
ments  and  Paffion  change  it  from  time  to  time  ; 
a  fortiori,  we  fhall  not  be  able  to  judge  of  the 
Diftempers,  that  attack  the  Solids  by  it ;  and  yet 
in  malignant  Fevers  the  Pulfe  and  Urine  will  ap¬ 
pear  as  good  as  in  thofe  who  enjoy  a  perfect  State 
of  Health. 

The  Urine  forms  Stones  in  the  Bladder  and 
Kidneys ;  they  have  recourfe  to  diverfe  Hypothefcs 
to  explain  this  Phtenomenon  •,  fome  have  had  re¬ 
courfe  to  a  petrified  Fluid,  others  to  chymical 
Mixtures.  There  are  fome  who  have  afierted 
that  the  Stone  is  formed  in  the  fame  manner  as 
thefe  ftony  Incruftations  which  are  found  in  Vef- 
fels  where  there  has  been  Water  a  long  while  a 
boiling,  or  in  the  fame  manner  as  the  Tartar  that 
fubfides  in  Hogfheads.  Fernel  explained  the  For¬ 
mation  of  the  Stone  belt  •,  he  fays,  there  is  no 
Stone  formed  in  the  Bladder  unlefs  there  be  a 
Kernel  that  ferves  for  a  Balls  ;  around  about  this 
there  are  Strata  of  a  vifcous  Subftance,  There 
is  really  obferved  in  almoft  all  Stones  a  Subftance 
that  is  in  the  Strata  that  furround  it.  Nuk’s  Ex¬ 
periment  made  by  other  Anatomifts  after  hint 
confirms  this  Opinion.  This  Anatomift  opened 
the  Bladder  of  diverfe  Dogs ;  he  there  put  a  fort 
of  a  Subftance  like  Cloth.  Some  time  after  hav¬ 
ing  again  opened  the  Bladder  of  thofe  Dogs  he 
found  that  there  was  a  real  Stone  formed  around 
that  Subftance  i  this  being  laid  down,  if  the  Blood 
abounds  with  terreftrial  Matter,  a  part  of  that 
Matter  will  remain  in  the  Kidneys  or  Bladder: 
If  the  Bladder  is  lax,  as  in  Infants,  or  inflexible 
as  in  old  People,  this  Matter  will  not  be  expell’d, 

K  a  ft? 


132 


Of  the  Bladder. 


fo  that  the  Strata  of  a  vifcous  Matter  will  be 
formed  around  it.  As  for  the  Sand  that  is  in  the 
Urine  ’tis  nothing  elfe  but  the  terreftial  part  very 
much  attenuated,  and  feparated  from  the  Oil-,  I 
have  feen  fometimes  whitifh  Concretions  that  re- 
fembled  Mortar,  and  fmelled  very  ftrqngly. 

This  is  almoft  all  that  may  be  faid  of  the 
Urine,  and  the  Strainers  through  which  Nature 
has  made  it  pafs.  The  animal  (Economy  cannot 
be  deprived  of  this  Secretion  without  Diforder  •, 
it  is  true  the  Canals  that  fecrete  the  Sweat  could 
fupply  it  in  fome  meafure  ;  yet  when  the  Urine  is 
clofed  in  the  fanguinary  Veffels  it  caufes  Gonvul- 
fions.  Lethargies  and  Apoplexies  -,  fometime  the 
Urine  thus  gathered  is  diffipated  through  the 
Pores  that  ferve  for  Tranfpiration.  Salmuth  gives 
an  account  of  a  Man’s  fwelling  all  over  his  Body 
after  a  Stoppage  in  the  Urine  caufed  by  nephritic 
Pains,  the  Sweat  diffipated  the  Matter  which 
caufed  the  Swelling,  and  facilitated  the  Exit  of 
the  Stone. 


Remark  XXIII.  Of  the  T eft icles. 

*"T“'  H  E  fpermatic  Arteries  defcend  from  the 
1  Aorta  ;  their  Origin  is  at  the  anterior  part 
of  this  Veffel  ;  this  is  certain,  neverthelefs  the  left 
fpermatic  Artery  has  been  fometimes  obferved  to 
rife  from  the  emulgent.  Their  Bulk,  which  is 
not  very  remarkable,  is  the  Reafon  they  do  not 
carry  much  Blood  in  them,  and  their  oblique  Si¬ 
tuation  contributes  towards  it.  Thefe  Veffels  de¬ 
fcend  obliquely,  and  join  to  the  fpermatic  Veins 
that  run  front  the  emulgent  Vein  at  the  left  fide, 
and  front  the  Vena  Cava  at  the  right  j  yet  it  is 
not  always  fo,  the  fpermatic  Arteries  and  Veins 
when  they  are  joined  form  an  acute  Angle,  and  are 

clofed  in  a  common  Membrane  5  they  are  mixed 
2  together 
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I  together  in  that  Involucrum  and  run  under  the 
internal  Lamina  of  the  Peritoneum  upon  the 
Mufcle,  Pfoas  and  Ureters.  When  they  are  ar¬ 
rived  at  the  Groin  under  the  flefhy  Fibres  of  the 
tranfverfal  Mufcles,  the  Fibres  of  the  internal 
Oblique  make  way  for  their  PafTage  ;  the  Place 
where  they  pafs  under  the  tranfverfal  is  higher  than 
that  where  they  pierce  the  internal  oblique  Mufcle ; 
at  laft  the  oval  Ring  found  in  the  tendinous  part 
of  the  oblique  Mufcle  which  receives  all  thefe  Vef- 
fels,  is  three  Lines  lower  than  the  other  Paffages. 
Before  the  Veflels  pierce  the  Mufcles,  the  exter¬ 
nal  Lamina  of  the  Peritoneum  is  extended  in 
length,  and  forms  a  Bag  which  the  Veflels  pene¬ 
trate.  This  Bag  pafles  over  the  Os  Pubis  and 
Mufcle  Pedtineus ;  being  come  to  the  Scrotum 
fuftains  the  Tefticles  in  its  Bottom.  When  the 
Extenfion  of  the  Peritoneum  makes  its  way  from 
the  Abdomen,  it  is  received  by  a  Mufcle  called 
Cremafier  or  Sufpenfor ;  this  Mufcle  takes  its  rife 
by  a  fiefliy  Origin  from  the  anterior  inferior  part 
of  the  Spine  of  the  Bones  of  the  Loins  ;  they  are 
fixed  when  they  defcend  to  the  Borders  of  thefe 
Bones,  and  to'  the  tranfverfal  Mufcle  then  it 
embraces  the  Tunica  Vaginalis,  and  by  extending 
forms  a  Tube  that  ends  where  the  Involucrum  be¬ 
gins  to  enlarge,  and  is  there  diftributed  all  a- 
round;  this  Mufcle  elevates,  comprefles  and  fuf¬ 
tains  the  Tunica  Vaginalis.  Thefe  are  not  the 
only  Coats  in  which  the  Tefticles  with  the  Invo¬ 
lucrum  are  enclofed :  The  Epidermis  without  with 
the  Skin  forms  a  common  Bag;  in  the  Middle 
we  remark  a  Seam  ;  under  that  Bag  there  is  an¬ 
other  that  is  mufcular,  but  it  is  not  as  common  as 
that  we  have  been  fpeaking  of.  There  are  two  little 
Bags  joined  to  one  another  ;  their  Conjunctions 
make  a  double  mufcular  Plan  that  forms  a  Par¬ 
tition  to  feparate  the  Tefticles.  Thefe  two  muf- 
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cular  Bags  rife  upon  the  ’Tunica  Vaginalis,  whicl 
they  embrace ;  they  are  extended  even  upon  th 
Cremafler ;  they  adhere  to  a  Ligament  that  em 
braces  the  Penis  ;  it  is  this  Mufcle  that  wrinkle 
the  external  Bag.  In  the  internal  part  of  tha 
Bag  are  the  Tefticles  environ’d  by  a  proper  Mem 
brane,  and  is  ftreightly  united  to  their  Subftance 
it  is  called  the  Tunica  Albuginea.  In  the  Sub¬ 
ftance  of  the  Tefticles  are  obferved  Rays  that  re¬ 
ferable  thofe  we  fee  in  Oranges ;  there  are  aifa 
tranfverfe  Fibres  in  thofe  Rays,  the  fame  as  in 
thofe  of  Oranges.  Before  we  go  any  further,  led 
us  view  again  the  fpermatic  Vefiels,  as  they  enter 
thofe  Bags  and  Subftance  of  the  Tefticle. 

The  fpermatic  Arteries  form  in  their  way  Lines:- 
almoft  fpiral  •,  they  fend  out  Branches,  that  ac¬ 
cording  to  Leal  Lealis  are  inofculated  with  the  la¬ 
teral  Veins  •,  but  this  is  falfe.  Thefe  Arteries 
when  they  approach  the  Tefticle,  emit  a  Branch 
that  diftributes  Ramifications  to  the  inferior  and 
interior  part  of  the  Epidermis,  and  is  afterwards 
inferted  in  the  Tunica  Nervofa  or  Albuginea  ;  fome- 
times  they  fend  forth  a  Branch  to  the  fuperior 
part  of  the  Tefticle,  but  we  conftandy  find  a 
very  large  one  inferted  on  the  fuperior  part  of 
the  Epididymis,  and  fends  forth  Ramifications  on 
every  fide ;  at  the  fame  time  many  Ramifications, 
mixed  with  the  Veins  in  the  pyramidal  Body,  are 
diftributed  around  the  Tefticles.  There  are  Veins 
that  anfwer  thefe  Arteries  and  carry  back  the 
Blood  ;  the  pyramidal  or  pampiniformal  Body 
receives  from  the  back  of  the  Tefticle  an  infinite 
Number  of  fmail  venal  Canals  :  Thefe  Ramifica¬ 
tions  a  fie  m  bled  together  in  the  Form  of  a  Net 
communicate  the  one  with  the  other,  and  laftly 
form  a  large  Trunk  which  is  the  feminal  Vein. 

Thefe  are  the  Arteries  and  Veins  as  they  ap¬ 

pear  out  of  the  Tefticle  *  let  us  examine  how  the 
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Arteries  penetrate  the  Windings  and- Turnings  of 
the  Subftance.  They  are  divided  into  an  infinite 
Number  of  Branches  when  they  have  penetrated 
the  Tunica  Albuginea,  and  terminate  in  fecrecory 
Vefiels  that  carry  their  Fluid  in  the  middle,  for 
which  reafon  they  have  no  Veins  ;  thefe  fecretory 
Vefiels  open  in  a  longitudinal  Canal,  called  the 
Corpus  Highmori,  which  is  in  the  middle  of  the 
Tefticle.  All  thefe  Tubes  at  laft  concur  to  form 
the  Epididymis,  which  is  a  cylindric  Canal  fitu- 
ated  upon  the  Body  of  the  Tefticle,  and  bent  by 
many  Pleats.  As  foon  as  it  has  left  the  Tefticle 
it  is  called  the  Vas  Deferens  ;  it  rifes  above  the 
Os  Pubis ,  enters  the  Bafon,  and  is  thrown  into  the 
Veficula  Seminales. 

There  are  Nerves  that  concur  to  form  the 
Structure  of  the  Tefticle  ;  there  are  fome  that 
accompany  the  fpermatic  Vefiels  anddifappear  in 
the  Tunica  Nervofa  or  Albuginea  ;  there  are  others 
of  which  in  Neurography  ;  there  are  likewile  in 
the  Tefticles  many  Lymphatics  that  carry  back 
the  Lymph. 

In  thefe  wonderful  Organs  is  formed  that  pre¬ 
cious  Fluid  that  has  been  the  occafion  of  the 
Multiplication  of  Mankind  throughout  fo  many 
Ages ;  the  Preflure  of  the  Coats,  the  elaftic 
Force  of  the  Fibres,  and  the  Pulfation  of  the 
arterial  Vefiels  propel  it  through  the  Canals  we 
have  been  fpeaking  of :  This  Fluid  takes  a  long 
Courfe.  The  Epididymis  in  a  Rat  are  of  a  vafl: 
Bulk,  when  they  are  unfolded.  Bellini  found  out 
by  his  Calculation,  that  if  the  Vefiels  compcfing 
the  Tefticle  of  a  Man  were  unfolded,  they  would 
be  more,  than  three  hundred  Ells  long,  but  I  do 
not  believe  that  all  the  Body  of  the  Tefticle  is 
compofed  of  one  Veftel  only,  of  which  the  Epi¬ 
didymis  is  a  Production,  The  Stru&ure  which 
we  have  already  mentioned  feems  not  to  agree 
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with  this  Opinion  ;  its  Capfuls,  VefTels  that  go 
out  of  it  that  terminate  in  the  Corpus  Highrnori 
give  no  room  to  think  that  it  is  but  one  Veflel  that 
forms  many  Circumvolutions ;  as  for  the  Epididymis 
it  is  very  long,  when  drawn  out  in  a  right  Line. 

How  doth  this  Seed  which  is  filtrated  contribute 
to  form  Men  ?  Is  it  an  occafional  Caufe  by  which 
the  Supreme  Being  is  determined  to  form  the  Em- 
brio  ?  Is  it  a  Subftance  which  Ideas  are  enclofed 
in?  or  plaftic  Natures  that  give  it  different  Con¬ 
figurations?  Is  it  a  fimple  Liquor  that  contains 
Animalcules  entirely  formed,  and  that  are  only 
unfolded?  All  thefe  Opinions,  though  chimerical, 
have  had  their  Aflertors. 

If  it  be  allow’d  to  fay  fomething  in  fo  great  an 
Obfcurity,  the  firft  Opinion  I  believe  cannot  be 
defended  :  if  God  fought  but  an  occafional  Caufe, 
was  it  neceffary  to  make  fo  great  an  Apparatus  for 
a  Fluid  ?  It  is  true  this  Difficulty  is  eafily  an- 
fwer’d.  It  may  be  alledged  that  this  Apparatus 
is  only  to  give  a  Perfection  to  the  Seed,  of  which 
it  had  need  afterwards  to  produce  certain  Effects 
in  the  Body,  that  are  particular  to  Men.  What 
we  may  here  fay  is,  that  perhaps  it  may  be  fo  s 
but  it  is  not  probable:  the  firft  View  that  the 
.Author  of  Nature  fee  ms  to  have  propos’d  in  form* 
ing  thefe  feminary  Canals,  is  the  Generation  of 
Man. 

The  fecond  Opinion  has  been  defended  by  many 
Philofophers ;  there  are  Phenomena  that  feem  to 
prove  plaftic  Natures  difperfed  in  the  Matter  to 
give  it  divers  Configurations  ;  the  Plants  partake 
of  it ;  when  one  Branch  is  cut  there  arifes  an¬ 
other  :  But  what  proves  the  Exiftence  of  plaftic 
Natures  moft  in  Animals,  is  the  Craw-fifh ;  if  one 
of  its  Ciaws  is  cut,  another  is  produced  in  its 
itead,  as  the  Branches  of  Trees :  Let  a  Joint  be 
cut,  or  that  which  is  above  it,  it  all  appears  again 
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in  the  fame  Order.  Thefe  are  wonderful  Produc¬ 
tions.  That  which  is  under  a  Joint  is  feparated 
from  that  which  is  above,  and  is  only  united  to 
it  by  Ligaments ;  it  doth  not  feem  that  the  one 
is  a  Production  of  the  other  :  befides,  there  are 
Mufcles  inferted  from  the  two  Extremities,  in 
Parts  that  are  under  the  Incifure.  We  cannot  fay 
that  this  is  only  an  unfolding  ;  many  Parts  cannot 
be  reputed  the  fame  before  the  unfolding,  in  the 
fame  Manner  and  in  the  fame  Part  •,  but  it  fiiould 
be  in  this  manner  if  there  were  an  unfolding  \ 
if  the  new  Claw  that  grows  again  in  the  Crawfifh 
arifes  from  the  fame  Part,  and  performs  the  fame 
Functions. 

The  third  Opinion  cannot  fubfift,  if  the  firfl: 
is  true,  unlefs  they  will  affirm  that  the  plaftic 
Nature  forms  even  in  the  Seed,  the  Rudiments  of 
the  Embrio  ;  but  we  cannot  fay  that  thofe  Ani¬ 
malcules-  difeovered  in  the  Seed,  can  be  in  Men  in 
Miniature,  ifi ,  It  is  certain  there  are  Animalcules 
found  in  all  the  Fluids  of  the  Human  Body. 
idly.  In  the  Seed  of  a  Woman  they  are  difeover’d 
as  well  as  in  Men.  qdly,  Suppofing  all  this  not 
to  be  fo,  there  could  be  no  Sufficient  Reafons  gi- 
!  ven  to  conclude  that  it  is  fo  ;  for  when  the  Parts 
i  of  thefe  Animals  were  to  be  extended,  the  Pro- 
!  grefs  of  the  unfolding  would  not  be  as  thofe  which 
we  fhall  take  notice  of  in  the  Embrio,  where 
i  there  is  nothing  lefs  obferv’d  than  an  Animal  en- 
i  tirely  form’d.  This  Opinion  was  at  firfl:  receiv’d, 
1 ft.  There  have  been  Animalcules  difeover’d  mov¬ 
ing  in  the  Seed.  idly,  Leeuwenhoek  has  extended  his 
|  Difcoveries  thro’  a  Microfcope  fo  far,  that  he 
pretends  to- have  diftinguifhed  the  Sexes  in  thefe 
Animalcules.  %dly.  It  has  been  obferv’d,  that  they 
are  not  found  in  thofe  that  are  much  addicted  to 
Venery.  This  agrees  with  Experience,  which 
teaches  us,  that  thofe  who  are  given  to  Women 
are  barren.  Atbly,  It  has  been  obferv’d,  that  the 

malculcs 
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Animalcules  that  are  in  the  Seed  of  young  Peopi 
are  vigorous,  and  thofe  of  old  People  die  imme 
diately :  this  may  be  the  Reafon  why  old  PeoplS 
are  not  prolific.  Several  Hypothefes  have  been 
built  on  this  Foundation.  Some  were  of  Opinion  • 
that  the  Seed  being  injected  in  the  Uterus ,  on* 
fmall  Worm  eat  the  other,  and  that  the  lait,  which 
was  nourifhed  by  all  the  others,  form’d  the  Fcetus 
Others  believ’d,  ift,  That  thefe  fmall  Worms  en¬ 
tered  the  Ovaria  thro’  the  Fallopian  T ubes.  2 dly. 
Being  arriv’d  at  the  Ovaria ,  they  crawl’d  upors 
the  Ovum  that  was  ripe.  %dly,  That  the  firfh 
which  met  with  the  Hole  that  was  in  the  Ovum ,. 
enter’d  into  it.  4 tbly,  That  there  was  a  Valve 
hindring  its  Return,  ^tbly,  That  were  there  many 
Ova  ripe,  many  Fcetus  would  be  form’d,  becauie 
many  Worms  were  introduced  into  thefe  Ova. 

It  is  plain  that  this  Defcription  is  produced  by 
the  Heat  of  Imagination :  there  are  many  other 
Reafons  befides  this  which  I  have  alledged,  to 
prove  how  this  Opinion  is  ill  grounded  ;  but  one 
of  the  principal  Reafons  that  overthrow  it,  is  the 
begetting  of  Monfters :  For,  ift,  It  is  certain 
that  Animals  fprung  from  two  different  Species 
partake  of  both  Species  ;  fome  have  the  Head  of 
one  Species  and  the  Body  of  another  ;  others  have 
the  Feet  of  one  and  the  Jaw-Bone  of  another,  &c. 
In  order  that  this  may  agree  with  the  Syftem  of 
the  Animalcules ,  thefe  Monfters  fhould  be  form’d 
in  thefe  Animalcules  that  are  difperfed  in  the  Seed, 
but  it  is  in  our  Power  to  couple  Animals  of  dif¬ 
ferent  Species;  every  time  they  copulate  they 
will  engender  Animals  of  two  different  Kinds. 
Would  it  be  poftlble  that  little  Monfters  fhould 
be  inftantly  found  in  all  thefe  Copulations  ?  Be¬ 
fides,  it  cannot  be  denied  that  the  Ideas  do  not 
always  modify  Matter;  the  Marks  that  appear  in 
Infants,  whole  Mothers  have  Longings,  the  odd 
Figures  with  which  the  Fetus  fas  been  marked, 

according 
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according  to  the  Imaginations  of  its  Mother,  all 
this  proves  the  Action  of  the  Ideas.  If  this  is  af- 
fured  to  be  fo,  the  Opinion  that  imputes  the  Ge¬ 
neration  of  Man  to  the  Animalcules ,  cannot  eafily 
fubfift:  for  according  to  the  ObjeCls  ftriking  the 
Imaginations,  there  are  found  in  the  Foetus  Parts 
organiz’d,  whofe  Rudiments  were  not  in  the  Ani¬ 
malcules.  This  being  granted,  we  may  more  likely 
conclude  for  the  Exiitence  of  plaftic  Natures.  But 
’tis  better  to  be  filent  in  fo  great  an  Obfcurity. 

-  r 

Remark  XXIV.  Of  the  Epidydimx. 

IEIave  already  in  fome  meafure  given  the  De- 
feription  of  the  Epidydimes ;  there  is  nothing 
to  be  added  to  what  I  have  already  faid :  I  (hall 
only  take  notice  of  the  Ufe  that  they  feem  to 
have.  The  Blood  brought  to  the  Teflicles  is  de¬ 
priv’d  of  its  moll  fubtile  Part ;  that  after  having 
pall  thro’  all  the  Windings  and  Turnings  in  the 
Teflicles,  enter  the  Corpus  Highmori ;  •  from  thence 
it  is  carried  into  the  Epidydimes ,  where  it  is  brought 
to  a  greater  Perfection  :  in  all  this  Courle  it  per¬ 
haps  receives  a  new  Fluid'  of  the  Nerves.  How- 
foever  it  be,  it  is  certain  that  the  Seed  is  not  in 
the  Blood,  fuch  as  we  fee  it  when  it  is  ejeCted 
from  its  Receptacles :  for,  ijl,  Children  when  they 
begin  to  have  Seed,  grow  more  vigorous,  idly , 
Eunuchs  are  much  weaker  than  thofe  who  have 
been  difmember’d.  It  neceffarily  follows  then, 
ijl,  That  the  Seed,  after  being  filtrated  in  the 
Teflicles,  re-enters  the  Mafs  of  Blood,  and  carries 
the  Fluid  that  ftrengthens  the  Parts  along  with  it. 
idly.  That  there  mufl  be  fomething  in  that  Seed 
which  was  not  there  before,  otherwife  it  would 
caufe  the  fame  Effects  in  Eunuchs  as  in  thofe  who 
are  not  difmembred.  But  we  can  fay  nothing  of 
the  Veflels  that  abforb  the  Seed,  that  it  may  re¬ 
turn 
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turn  in  the  Blood.  Some  believ’d  that  it  was 
Lymphatics  that  met  the  Seed  in  its  Courfe,  for 
example  in  the  Epidy  dimes :  others  were  of  Opi¬ 
nion,  that  the  Seed  re-enter’d  the  Blood  from  the 
Seminales  j  but  that  is  nothing  but  an  Hy- 

O 

Remark  XXV.  Of  the  Vafa  Deferentia. 

THE  Vafa  Deferentia  have  many  Windings 
and  Turnings  in  their  Beginning.  Thefe 
Circumvolutions  caufe  the  Veffels  in  fome  meafure 
to  refemble  Silk-Worms  by  their  Foldings,  and 
are  the  Caufe  why  their  Canal  is  not  entirely  cy¬ 
lindrical  ;  for  the  Sides  prefs  againft  one  another, 
by  Reafon  of  the  Foldings  that  are  ftrengthen’d 
by  Filaments  deriv’d  from  a  Membrane.  The 
Canal  is  compofed  of  a  pretty  hard  Cartilage  > 
this  was  necelfary  for  the  Courfe  of  the  Seed  :  the 
internal  Surface  is  as  it  were  fpongeous.  At  the 
Side  of  thefe -Canals  there  appear  an  infinite  Num¬ 
ber  of  Veffels  there  infer  ted,  perhaps  they  are 
changed  into  lymphatic  Arteries  at  the  cartilagi¬ 
nous  Part.  In  proportion  as  thefe  Tubes  approach 
the  Veficles,  they  form  Anfra&uofities,  and  join 
to  the  Neck  of  the  Bladder,,  like  two  Segments 
of  a  Circle.  The  Veficulcs  Seminales  are  at  the 
Sides  of  thefe  Segments  ;  and  in  the  Infertion  of 
their  Extremities  and  Veficules  Seminales  there  is  a 
Valve  hindering  the  Return  of  the  Seed.  By  this 
Defcription  of  all  thefe  Veffels,  it  appears  that 
there  is  not  a  Fluid  prepar’d  with  a  greater  Appa¬ 
ratus^  or  flower  than  the  Seed ; 

I'antcs  molls  erat  mortalem  condere  gentem. 
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Remark  XXVI.  Of  the  Veficul* 

Seminales. 

TH  E  firft  thing  that  occurs  in  the  Veficula,  is 
the  internal  Membrane  of  the  Peritoneum 
that  covers  them  :  under  this  Membrane  there 
appears  a  mufcular  one.  Leal  has  given  a  fine 
Defcription  of  them,  when  he  faid  that  they  were 
fmall  Caca  in  divers  Windings  and  Turnings.  When 
we  blow  thro’  the  Vafa  Defer entia,  the  Air  pafies 
into  the  Veficula  and  Urethra.  The  Opening  of 
the  Veficula  in  the  Urethra  is  fuch,  that  it  hinders 
the  Return  of  the  Seed.  The  Veficulcs  in  the  Ap¬ 
proach  of  the  Male  and  Female  are  emptied.  The 
Convul  lions  all  the  Mufcles  that  environ  the  Blad¬ 
der  undergo,  exprefs  the  Content  of  thefe  little 
Bags.  Hence  it  happens,  that  there  fometimes  is 
Seed  voided  with  the  Stool.  The  Explanation  of 
this  is  not  difficult ;  the  Excrements  that  puff1  up 
the  Part  of  the  Retlum  that  is  under  the  Velicles 
behind,  prefs  the  Veficulcs >  and  occafion  the  Exit 
of  the  Contents. 

Remark  XXVII.  Of  the  Proftatar. 

TH  E  Prof  ate  have  the  Shape  of  a  fiat  Heart, 
furrounded  by  mufcular  Fibres,  and  that  in 
the  Place  where  it  is  fiat  enclofe  the  Neck  of  the 
Bladder  ;  the  Balls  is  pofterior,  and  the  Apex 
anterior.  At  the  internal  Part  of  the  Urethra  to¬ 
wards  the  middle,  there  is  a  long  Eminence,  upon 
which  there  are  Foramina  that  come  from  the  Ve¬ 
ficulcs  Seminales.  At  the  Side  there  are  Overtures 
or  Orifices  ol  the  Tubes,  that  come  from  the 
Cells  of  the  Pr oft  at  a.  There  are  twelve  Capfulcs 
feparated  from  the  Glands  5  every  Gland  of  that 
Capfula  has  a  Dud:  that  carries  the  Matter  it  re- 
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ceives  in  the  Strainers  into  a  fmall  Bag  :  there  are 
twelve  of  thefe  Bags  difcharged  at  the  Side  of  this 
longitudinal  Eminence  that  is  in  the  Urethra  •,  fo 
that  the  Seed  and  the  Liquid  that  comes  from  the 
Proftates  can  mix  perfe&ly.  When  the  Mufcles 
of  the  Abdomen  prefs  the  Contents  of  the  Bafon 
in  the  Stools,  there  iffues  out  but  a  little  of  it  ; 
nor  doth  it  contain  Animalcules  as  the  Seed,  as*  is 
pretended.  After  the  Tefticles  are  taken  away, 
and  the  feminal  Veficles  have  no  more  Aftion,  it 
fubfifts,  but  is  not  proper  for  Generation :  hence 
it  appears  that  it  only  ferves  to  dilate  the  Seed, 
and  to  nourilh  fas  a  great  many  Authors  would 
have  it)  the  Animalcules  that  are  in  the  Seed. 
Thefe  are  all  the  Refervoirs  that  contain  the  Seed 
or  its  Vehicle. 

Remark  XXVIII.  Of  the  Penis. 

THE  Corpora  Cavernofa  are  the  principal 
part  of  the  Penis  *,  after  they  are  come  from 
the  inferior  part  of  the  Os  Pubis  they  are  covered 
by  a  tendinous  Membrane ;  they  join  at  acute 
Angles  and  adhere  to  one  another ;  by  their  Ad- 
herance  they  form  a  Partition  that  difappears  at 
the  anterior  Part.  Thefe  two  Bodies  are  fur- 
rounded  by  a  cellular  Membrane,  covering  even 
the  Septum,  infinuating  themfelves  between  the 
two  Corpora  Cavernofa.  There  then  appears  a 
pretty  hard  Membrane  that  is  under  the  Cutis 
and  Epidermis.  There  are  commonly  Arteries 
arifing  from  the  internal  Iliacs  to  carry  the  Blood 
in  the  Corpora  Cavernofa  ;  it  is  thought  that  the 
Blood  in  the  other  parts  of  the  Body  is  received 
again  by  Veins  that  are  Continuations  of  Arte¬ 
ries,  but  here  the  Blood  manifeftly  is  expanded 
in  all  the  cellular  Bodies ;  it  is  afterwards  received 
by  the  great  Vein  that  is  upon  the  back  of  the 

Membrum 
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Membrum  virile ;  this  V  ein  is  divided  into  two 
towards  the  Proftatae,  and  is  difcharged  on  each 
fide  in  the  internal  Iliacs. 

It  is  pa  ft  all  doubt  that  the  Corpora  Caver - 
nofa  are  inflated  by  the  Blood  •,  this  Inflation  can¬ 
not  happen  unlefs  the  Veins,  being  comprefs’d, 
permit  nothing  to  pafs  ;  we  muft  therefore  feek 
for  a  Caufe  that  flops  the  Blood,  and  here  follows 
what  is  commonly  faid  thereupon. 

The  Eredlores  come  from  the  Tuberofity  that 
is  at  the  Os  Ifcbion  ;  they  are  fituated  under  the 
Origin  of  the  Corpora  Cavernofa,  and  are  inferred 
at  the  tendinous  Membrane  of  the  fame  Body ;  it 
muft  then  neceffarily  happen  that  if  thefe  Muf- 
cles  are  inflated  they  will  comprefs  the  Corpora 
Cavernofa  at  its  Origin  againft  the  Os  Ifchion, 
than  the  Vefiels  that  are  comprefs’d  won’t  permit 
the  Blood  to  flow;  at  the  fame  time  the  Body  of 
the  Penis  will  be  ftronger  applied  againft  the  Os 
Pubis  and  Ligaments,  and  the  great  Vein  com¬ 
prefs’d  by  this  Preffure  will  flop  the  Courfe  of 
the  Blood.  Hence  it  appears  that  the  Arteries, 
Veins,  Corpora  Cavernofa ,  and  the  fpongeous  Tex¬ 
ture  of  the  Urethra  muft  be  inflated,  the  nervous 
Papilla;  at  the  Head  of  the  Gland  are  then  more 
extended,  the  Fridtions  of  the  Papilla;  againft  the 
fides  of  the  Vagina  will  caufe  frequent  Vibrations 
in  the  Nerves.  During  this  time  the  Caufes  that 
inflate  the  Penis  adt  ftronger,  the  Rednefs  and 
Stifinefs  of  the  Parts  inflated  muft  then  augment, 
the  mufcular  Membrane  of  the  Proftats  and 
V ficuhz  Semin  ales  is  ftretched.  By  the  fame 
Caufes  this  Tenfion  makes  the  Seed  flow  in  the 
part  of  the  Urethra  that  is  not  comprefs’d  by  the 
Eredtores ;  the  tranfverfe  Mufcles  are  difpofed  in 
fuch  a  manner  as  to  draw  the  Urethra  in  dilating 
the  Cavity;  this  Dilatation  gives  place  to  the 
2  x  Seed 
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Seed  to  gather  there.  The  Mufculi  Accelerator ee 
fprung  from  the  Concourfe  of  the  tranfverfe 
Mufcles,  diftributed  on  the  Bulbils,  inferted  in. 
the  cavernous  Bodies,  ftretch  and  comprels  the 
Place  to  which  they  are  fixed  ;  the  Mufcles  of  the 
Proftatae  and  of  the  Veficles  enter  al  fo  in  Con- 
vulfions.  By  thefe  Motions  the  Blood  is  pulhed 
with  Violence  in  the  Membrutn  Virile,  the  Gland 
is  inflated,  the  fpongeous  Body  of  the  Urethra 
ftiffens,  and  fuffers  a  great  Irritation  to  the  ner¬ 
vous  Papillae  of  the  Glands  •,  from  thence  there 
follows  a  great  Convulfion  that  drives  out  the 
Seed  with  great  Violence ;  then  is  the  Urethra 
emptied,  the  Blood  which  is  in  the  fpongy  Body 
is  lefs  prefs’d.  In  the  Concourfe  of  Mufcles 
it  can  then  retake  its  Courfe,  hence  the  Penis  be¬ 
comes  flabby  as  before  j  as  the  Nerves  depofit 
fome  Liquor  in  thefe  Convulfions  they  become  as 
paralytick,  becaufe  they  are  no  more  animated 
by  that  Spirit  that  extends  them  •,  there  will  then 
be  a  kind  of  Palfy,  that  will  in  all  the  Body  caufe 
a  kind  of  Languor. 

This  is  what  may  be  faid  upon  the  Erection 
with  a  great  deal  of  Probability,  but  we  mult 
confefs  that  it  will  not  bear  an  accurate  Examina¬ 
tion.  i ft.  The  Mufcles  called  Ereftores  are  dif- 
pofed  in  fuch  a  manner  that  they  feem  not  able 
to  comprefs  the  Corpora  Cavernofa  fo  as  to  ftop 
the  Blood ;  the  Infpedtion  of  thefe  Parts  will 
prove  it  better  than  the  Reafonings  we  can  make 
ufe  of.  idly.  The  tranfverfal  Mufcles  pull  the 
Urethra  downwards,  for  the  part  of  the  Bone  in 
which  they  are  inferted  is  lower  than  the  part  of 
the  Urethra  where  they  are  joined-,  they  can  draw 
the  fpongeous  Contexture  of  the  Urethra,  but 
cannot  dilate  the  Cavity,  then  the  Blood  only  en¬ 
ters  this  fpongeous  Contexture  in  a  great  Quan- 

■  1  tity. 
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tity.  There  are  many  other  Difficulties  that  I 
fhall  not  here  mention,  they  will  be  perfectly 
known  if  we  take  Pains  to  examine  the  Parts. 

Notwithstanding  the  Difficulties  juft  now  men¬ 
tioned,  it  is  undeniable  that  the  Mufcles  already 
taken  notice  of  in  explaining  the  Erection  are 
agitated  by  convulfive  Motions  in  Coitu.  Hence 
it  appears  that  in  Lithotomy  where  thefe  Mufcles 
are  wounded,  there  may  happen  a  Priapifm. 

If  it  happened  that  by  the  great  Irritation 
caufed  in  the  Nerves  that  are  extended  through¬ 
out  all  the  Mufcles,  the  Motion  would  there  con¬ 
tinue  a  long  while ,  there  would  necefiarily 
enfue  a  Priapifm.  This  is  proved  by  thofe  who 
have  ufed  Yenery  to  excefsj  as  there  were  vio¬ 
lent  Motions  in  their  Parts  attended  with  a  very 
great  Heat,  the  Inflammation  that  follows  irritates 
the  Nerves,  that  by  their  Motion  extend  the 
Mufcles  and  caufe  a  Priapifm. 

The  Ejaculation  of  the  Semen  is  ftronger  ac¬ 
cording  as  the  Ejaculations  a ft  with  greater  or 
lefs  Force,  but  this  Force  is  proportioned  to  the 
Quantity  of  Seed,  the  more  of  it  there  is  the 
more  are  the  Nerves  extended.  Befides,  when 
the  Seed  is  in  greater  Quantity  it  inflates  more  the 
pofterior  part  of  the  Urethra,  where  it  is  gather¬ 
ed  before  its  Emiffion,  confequently  the  Mufcles 
a with  greater  Force  ;  for  iji,  they  are  preffed 
more ;  2dly,  in  proportion  as  the  part  of  the 
Urethra  is  inflated  the  Semen  has  a  more  rapid 
Courfe  in  the  reft  of  the  Canal.  Hydraulicks 
;  teach  us  that  when  a  Fluid  pafles  from  a  large 
j  Canal  to  a  narrower,  the  Velocity  is  proportioned 
to  the  Smallnefs  of  the  narrow  Canal ;  ^dly,  in 

!the  lame  manner  as  a  Mufcle  fixed  under  a  Tube- 
rofity  draws  that  Bone  ftronger  whofe  Tuberofity 
is  very  big ;  the  Ejaculatories  aft  ftronger  when 
there  is  a  great  deal  of  Semen  gathered,  and 

L  ^  when 
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when  there  is  a  large  Mafs  formed  in  the  Ure¬ 
thra. 

Fear  produces  the  fame  EfFedts  as  Weaknefs ; 
when  the  Mind  is  feized  by  that  Paffion  it  is  felt 
throughout  the  whole  Body,  but  its  Impreffions 
do  not  appear  in  any  Part  as  much  as  in  the  Parts 
of  Generation.  We  don’t  know  by  what  Means 
Fear  is  felt  throughout  all  the  Body,  but  Experi¬ 
ence  teaches  us  that  in  this  Paffion  the  Aftion 
of  the  Nerve  ceafes.  There  is  a  Philofopher  who 
is  of  Opinion  that  the  Soul  is  that  Principal 
which  gives  Tenfion  to  all  the  Parts  of  the  Body: 
He  afierts  it  to  be  impoffible  to  find  out  a  me¬ 
chanic  Caufe  to  explain  this  rightly.  If  this  Opi¬ 
nion  were  to  be  admitted,  it  might  be  faid  that 
the  Soul  is  retired  and  in  a  manner  concenter’d  by 
Fear,  then  it  doth  not  extend  the  Parts  of  the 
Body  more,  confequently  all  mull  be  fhrink’d, 
the  vital  Motions  can  a£t  but  with  a  great  deal 
of  Difficulty.  In  the  Cafe  concerning  the  Parts  of 
Generation,  or  rather  the  Nerves  that  are  there 
expanded,  are  not  any  more  fo  animated  •,  Fear 
caufes  the  Fluids  to  flow  with  greater  Difficulty, 
they  require  fome  time  before  they  regain  their  for¬ 
mer  Courfe. 

t  / 

Remark  XXIV.  Of  the  Womb  and 

Menjlrual  Flux. 

IN  Women  the  Os  Sacrum  is  larger  and  more 
advanced  outwardly  than  in  Men  ;  the  Coc¬ 
cyx  is  not  as  crooked  as  before ;  the  Ofla  Inno- 
minata  are  larger,  more  diftant  from  one  another, 
more  open  below.  Hence  it  is  that  Women  are 
more  bulky  than  Men  about  this  Bone,  and  that 
the  Cavity  of  their  Bafon  is  much  more  confider- 
able ;  in  this  Cavity  between  the  Redtum  and  the 

Bladder  is  fituated  the  Uterus  or  Womb. 
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The  internal  Lamina  of  the  Peritonaeum  which 
is  in  Men  between  the  Reftum  and  Bladder  is 
raifedand  inflated  ;  the  Womb  is  fituated  in  this 
Bladder,  formed  by  the  internal  Lamina  of  the 
Peritonaeum  •,  it  is  a  triangular  Body,  a  little  flat ; 
it  has  a  kind  of  Ligaments,  fome  are  called  broad. 
They  are  the  lateral  Pleats,  formed,  as  Heijter 
fays,  by  a  Lamina  of  the  Peritonaeum  ;  from  the 
Concourfe  of  thefe  two  Pleats  arife  the  round  Li¬ 
gaments  which  are  nothing  elfe  but  a  Plexus  of 
Veflels  that  pafs  through  the  Rings,  and  are  loft 
in  the  Fat  near  the  Groins.  The  fpermatic  Ar¬ 
teries  of  the  Ramifications  of  the  Hypogaftrics, 
&c.  environ  all  the  Womb,  and  laftiy  difappear 
after  infinite  Subdivifions  that  form  a  part  of  the 
Womb  ;  Ramifications  of  the  external  Iliac  are 
raifed  by  the  Groins,  enter  the  Bafon,  are  curved, 
are  applied  to  the  fides  of  the  Womb,  and  are 
infinuated  there  in  the  fame  manner  as  the  others. 
The  Texture  of  the  Womb  is  foft,  compofed  of 
a  fort  of  Pulp  capable  of  Diftenfion  ;  there  is  ex- 
teriourly  an  elaftic  mufcular  Membrane,  as  we 
have  already  faid  ;  thefe  Fibres  are  di verily  in¬ 
termingled.  Interiourly  the  Texture  of  the  Womb 
is  covered  with  a  fine  Membrane,  pierced  with 
many  little  Holes  ;  when  this  Vifcus  is  dilated, 
it  feems  that  the  Sides  being  more  extended  fhould 
;  diminifh,  notwithftanding  they  augment  very 
much  •,  this  happens  becaufe  the  Veflels  thac 
are  in  the  fpongeous  Rete  are  extraordinarily  in- 

Ifiated.  The  arterial  Veflels  before  they  change 
into  Veins,  form  ma^y  membranous  Duffs  that 
are  not  very  different  from  thofe  difcovered  in  the 
Breads;  they  are  diverfly  interwoven  and  united 
in  many  Places ;  they  open  laftiy  into  the  Cavity 
I  of  the  Womb  by  little  Holes. 

Women  are  generally  fubjeff  every  Month  to 
t  an  Hemorrhage  in  the  Parts  of  Generation.  There 
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been  Phyficians  who  attributed  this  Evacuation  to 
the  Moon  *,  I  will  not  fpend  any  time  in  confuting 
this  Opinion.  Experience  which  demonftrates 
the  menftrual  Flux,  arriving  to  certain  Women 
every  Fortnight,  and  to  others  later,  confutes 
this  Opinion. 

Others  believed  that  a  Ferment  was  gathered 
in  the  Womb,  this  Ferment  at  laft  augmenting, 
and  having  remained  fome  time  in  the  Texture  of 
the  Womb  is  heated  and  takes  fire  (if  we  may  fo 
term  it)  then  by  its  Motion  it  breaks  the  Veffels 
and  gives  a  Paftage  to  the  Blood.  i /?,  We 
fhould  have  a  Reafon  to  prove  the  Exiftence  of 
this  Ferment.  2 dly.  We  fhould  alfo  explain  how 
this  may  be  formed,  and  in  what  Receptacles  of 
the  Womb  the  Ferment  is  gathered.  3 dly.  Why 
this  Ferment  is  not  gathered  in  any  other  part  of 
the  Body  ;  there  has  no  Reafon  been  given  upon 
this  Head,  but  we  will  in  another  Place  prove 
that  the  Blood  is  incapable  of  fermenting. 

Galen  attributed  thefe  periodical  Fluxes  of 
W'omen  to  a  Plethora.  It  is  lurprizing  that  Phy¬ 
ficians  fhould  have  fo  little  regarded  this  Opinion  ; 
they  were  for  feeking  a  chymical  Ferment,  while 
they  had  a  fimple  mechanic  Caufe  of  the  menftrual 
Flux  plainly  demonftrated :  Thefe  few  Propo- 
fitions  mult  be  fuppofed  to  eftablifh  this  Opi¬ 
nion. 

The  Mafs  of  our  Body  augments  not,  if  the 
Matter  that  iffues  out  by  Tranfpiration  or  Eva¬ 
cuations  is  equal  to  the  Quantity  of  the  Aliments 
we  ufe,  and  vice  verfa. 

When  there  is  an  Evacuation,  of  Blood  for 
Example,  it  is  evident  that  if  after  the  Evacuation 
has  ceafed,  the  Mafs  of  the  Body  is  the  fame,  as 
long  time  before  the  Blood  circulated ;  it  is  evi¬ 
dent,  1  fay,  that  there  is  a  Plethora.  When 
there  happens  an  Evacuation  occafioned  by  a 
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Plethora,  the  Evacuations  made  by  Tranfpirati- 
on,  Urine,  &c.  muft  neceflarily  not  have  been 
equal  to  the  Quantity  of  Aliments  that  were 
ufed. 

When  a  Plethora  alone  is  the  Caufe  of  any 
Evacuations,  that  which  went  off  by  Tranfpira- 
tion,  Urine,  &c.  and  by  that  Evacuation,  equals 
the  Quantity  of  Aliments  ufed. 

Weaknefs  arifes  from  the  Softnefs  of  the  Fi¬ 
bres  •,  Women  are  much  weaker  than  Men,  their 
Fibres  confequently,  as  thofe  of  the  Heart  for 
Example,  muft  be  weaker  •,  but  if  the  Fibres  of 
the  Heart  be  weaker,  they  will  not  propel  the 
Fluids  in  the  Strainers  with  the  fame  Force,  con¬ 
fequently  the  Secretions  will  be  lefs. 

According  to  the  Demonftration  of  Bellini ,  the 
Secretions  are  as  the  Velocity  of  the  Fluids,  and 
the  Orifice  of  the  Strainers  into  which  they  are 
propell’d,  for  by  the  nrft  the  Impulfion  is  lefs 
ftrong  in  the  Veffels  of  “Women,  the  Blood  then 
cater  is  -paribus  muft  run  flower  in  Women,  and 
the  Strainers  be  lefs  dilated. 

According  to  Hippocrates  and  Experience  Wo¬ 
men  are  of  a  moifter  Conftitution  than  Man  •,  and 
according  to  Sanfforius  his  Obfervation,  moift  Bo¬ 
dies  tranfpire  lefs  than  dry  ones.  Women  therefore 
tranfpire  lefs  than  Men. 

_  According  to  SanSlorius ,  the  want  of  Exercife 
hinders  their  Tranfpiring,  Women  therefore  tranf¬ 
pire  lefs  than  Men,  for  they  exercife  lefs ;  it  is 
true  they  fweat  more  •,  but  Santlorius  tells  us  alfo 
j  that  Sweat  diminifhes  Evacuation  occafioned  by 
Tranfpiration. 

Women  who  work  much  are  fubjeft  to  lefs 
Fluxes,  and  thofe  who  have  not  many  Menflrua 
are  ftronger,  and  have  a  very  ftrong  Pulfe,  as 
Galen  obf'erved.  Sennert  and  Forreftus  fay,  that 
Women  ufed  to  dancing  and  jumping  are  not 
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fubjeft  to  menftrual  Fluxes  as  other  Women  are* 
By  the  fir  ft  Propofition  it  has  been  proved  that 
there  neceffarily  mod  enfue  a  Plethora,  when  the 
Evacuations  equaPd  not  the  Aliments.  By  the 
fecond  we  have  proved  that  many  Qbftacles  hin¬ 
dered  thefe  Evacuations  in  Women  ;  we  may 
therefore  conclude  that  they  will  be  fubjedt  to 
Plethoras.  The  Force  of  a  Body  put  into  Mo¬ 
tion  augments  in  Proportion  as  the  Velocity  or 
the  Mafs  encreafes ;  we  have  feen  that  the  Mafs 
augments  in  the  Blood  of  Women,  it  therefore 
follows  that  the  Force  is  greater  ;  the  Blood  that 
beats  againft  the  Ye  fie  Is  of  the  Womb  with  three 
or  four  Degrees  of  Force,  will  there  beat  with 
four  or  five  during  a  Plethora ;  add  to  this,  that 
when  the  Blood  is  more  abounding,  all  the  Parts 
are  more  contracted,  confequentiy  the  Heart  will 
have  more  Tenfion  ;  il  this  be  fo,  it  will  pro¬ 
pel  the  Blood  with  greater  Force  and  Velocity, 
"When  a  Liquid  flows  through  a  ftrait  Cana],  .the 
Sides  of  the  Canal  are  preffed  ;  this  Preffure  de¬ 
pends  on  the  Height  of  the  Fluid,  on  the  Force 
that  propels  it,  on  the  Mafs  of  the  Fluid,  and 
on  the  Figure  of  the  Canal.  When  the  Dudt  is 
fcrait  the  Sides  refill  not  very  much  againft  the 
Motion  of  the  Fluid,  but  when  the  Canal  is 
curved,  than  the  Effort  made  againft  the  Sides  is 
much  greater  ;  the  more  the  Curvity  approaches 
the  right  Angle,  the  greater  will  be  the  Force  of 
the  Blood  that  pu flies  againft  this  Curvity.  The 
Veffels  of  the  Womb  are  curv’d  and  interwoven, 
the  Blood  will  confequentiy  beat  with  more  Ve¬ 
hemence  asainft  their  Sides. 

The  inferior  Divifion  of  the  Aorta  is  much  larger 
proportionably  in  Women  than  in  Men  ;  the 
"Womb  bears  the  Preffure  of  the  Blood  of  the 
Aorta,  which  is  perpendicular,  on  it:  this  Preffure 
join’d  to  that  already  mentioned,  will  caufe  a  great 
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Diftenfion  in  the  Vefiels,  and  will  give  the  Reafon 
why  Females  of  almoft  every  Animal  are  not  fub- 
jedt  to  the  Menfirua :  as  they  walk  on  all  fours, 
their  Womb  is  delivered  from  the  Heavinefs  of 
the  Blood  that  preffes  that  of  Women,  becaufe  of 
their  ftrait  Pofture :  hence  it  is  that  Female  Mon¬ 
keys  have  their  Menfes. 

We  may  conclude  from  what  we  have  already 
faid,  that  the  Preffure  being  confiderably  aug¬ 
mented  in  the  Womb,  the  Blood  mult  iflue  out 
of  the  membranous  Dudts  we  now  made  mention 
of ;  it  finds  no  Refiftance  in  the  Air  which  is  in 
the  Cavity  of  the  Womb  :  therefore  when  it  is 
propel’d  with  a  little  Force,  it  will  dilate  thefe 
fmall  Dudts  in  the  fame  manner  as  violent  Mo¬ 
tions  of  the  Body  dilate  the  Dudts  of  Sweat. 

It  is  objected  by  fome,  that  Women  who  die  of 
Confumptions,  and  are  very  lean,  are  fubjedt  to 
their  Menfes  as  others  :  but  Subjedts  that  are  moffc 
jean  are  thofe  who  have  moft  Blood  ;  fat,  when 
abounding,  comprefies  the  Vefiels,  and  hinders 
them  from  extending :  befides,  in  thofe  who  die 
Phthific,  a  great  deal  of  Blood  is  found  in  the 
Veins,  as  Charleton  obferves. 

It  is  objedted  again,  that  a  Plethora  fupprefifes 
the  Menftrua :  but  hence  would  be  prov’d,  that 
the  Plethora  of  the  Bladder  is  not  the  Caufe  why 
the  Urine  is  propel’d  with  greater  Force  ;  for 
there  is  a  Supprefilon  of  Urine  when  it  is  too 
full  ;  the  Vefiels  being  extremely  inflated,  are 
prefled  againft  the  internal  Side  of  the  Womb  : 
by  this  the  fmall  Dudts  are  Hopped  :  Befides,  by 
the  fame  Reaion  that  the  Inteftines  being  too  much 
inflated,  are  clofed,  the  fmall  Dudts  that  open  into 
the  Cavity  of  the  Uterus,  in  fhrinking  mull  clofe 
the  Orifice  of  thefe  fecretory  Dudts  that  open  into 
the  Vefiels,  dilate  immediately ;  the  Parts  that 
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follow  being  pulled,  enter  that  Orifice  ;  as  we  may 
fee  it  by  Experiments  tried  in  many  things. 

It  is  again  objected,  that  the  Blood  fhould  ra¬ 
ther  iffue  out  thro’  the  pulmonary  Veffels.  No 
other  Anfwer  can  be  given  to  this  Objedion,  than 
the  different  Structure  of  the  Parts  :  the  Blood 
may  flow  with  greater  Eafe  from  the  Veffels  of 
the  Womb  ;  ifi ,  Thro’  the  Duds  that  are  found 
open  in  the  Cavity,  which  we  fee  not  in  the  Lungs. 
idly.  The  Veffels  are  much  larger  in  the  Texture 
of  the  Womb  than  in  the  Lungs.  3 dly,  Refpi- 
ration  makes  the  Blood  flow  in  the  pulmonary 
Veflels  •,  but  there  is  nothing  to  make  it  flow  in 
the  Veffels  of  the  Womb  :  but  if  it  happens  that 
the  Blood  cannot  run  out  thro’  the  Womb,  then 
it  forces  its  Paflage  thro’  the  Lungs,  (pr  elfe- 
where,  &c.  ' 

The  Plethora  is  not  form’d  at  once,  but  ga¬ 
thers  by  degrees :  when  the  Increafe  is  come  to  a 
certain  Point,  then  it  can  force  the  Duds  that 
open  into  the  Womb  :  By  this  we  fee  that  the 
Menftrua  come  on  certain  Times.  If  Women  al¬ 
ways  tranfpired  equally,  and  if  the  Imprefiions 
that  the  Seafons  make  on  them  were  always  the 
fame,  the  Menftrua  would  happen  on  that  Mo¬ 
ment  •,  for  it  would  always  appear  when  the  Blood 
was  found  ftrong  enough  to  force  a  Paflage  thro’ 
the  Duds  of  the  Womb.  There  is  but  a  given 
Quantity  fufficient  for  that  *,  but  the  Pafiions, 
Seafons,  Exercifes,  and  Aliments,  are  the  Occa- 
fion  of  divers  changes  :  hence  it  is  that  thefe  Men¬ 
ftrua  vary  often.  Thofe  Women  who  are  more 
exad,  obferve  a  great  deal  of  Variety  in  their 
Menftrua  $  yet  the  Differences  that  they  ordina¬ 
rily  find,  amounts  to  one  or  two  Days,  more  or 
lefs.  If  in  Women  who  perform  Exercifes,  or 
are  fubjed  to  Palffons,  the  Periods  appear  exad. 
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this  proceeds  becaufe  the  Caufes  that  fhould  vary 
theMenftrua,  are  compenfated  by  other  things. 

There  are  many  Obfervations  to  be  made  on 
the  Variety  of  the  Menftrua  :  we  muft  not  be  fur- 
prized  to  fee,  that  according  to  the  different  Con- 
ftitutions,  the  Menfes  have  divers  Periods.  Bilious 
Women  are  lean,  choleric,  inclined  to  venereal 
Pleafures,  have  a  ftrong  Pulfe,  are  full  of  Blood, 
there  Menfes  flow  fooner,  and  have  lefs  Intervals. 
In  hot  Climates  the  Menftrua  flow  before  the  Age 
of  fourteen,  and  are  very  abounding:  as  the  Heat 
rarefies  the  Body,  this  muft  not  appear  furprizing. 
The  contrary  happens  in  cold  Climates,  and  this 
is  confirm’d  by  Experience  :  we  have  nothing  to 
do  but  find  out  what  it  is  that  can  fill  or  empty 
the  Vefiels,  open  the  Pores  or  clofe  them  $  we 
fhall  in  all  this  find  Caufes  that  will  diverfify  the 
menftrual  Flux.  Women  that  eat  much  have 
more  Blood  than  others.  Lean  Women,  as  we 
have  faid,  have  larger  Vefiels  than  thofe  who  are 
fat.  Thofe  who  have  a  moift  Conftitution  have 
their  Vefiels  alfo  more  filled  :  hence  it  follows, 
that  their  Menfes  will  flow  fooner,  and  will  be 
more  confiderable :  but  as  they  are  more  frequent 
and  more  abounding,  they  will  laft  longer  *,  when 
in  Women  who  are  very  fat,  they  end  fooner  ; 
they  have  not  their  Menftrua  till  the  Age  of  thirty 
five,  according  to  the  Obfervation  of  Forreftus. 
We  fee  again,  that  according  to  the  Age ,  the 
Menfes  may  fometimes  vary.  They  return  once 
in  three  Months,  fometimes  once  in  a  Year. 

All  this  now  mentioned  proves  that  a  Plethora 
is  the  Caufe  of  the  periodick  Flux  of  Women. 
"We  may  add  for  the  laft  Proof,  that  bleeding 
retards  the  Menftrua,  and  that  Highmore  found 
the  Vefiels  very  much  diftended  in  Women  who 
died  during  the  menftrual  Flux  ;  but  we  fhall 
better  fee  the  Truth  of  this  Opinion  if  we  ob- 
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fofve  that  the  Phenomena  attending  thefe  Fluxes* 
proceed  from  the  Plethora,  j ft.  Women  feel  a 
greater  Heat,  becaufe  the  Blood  being  in  a  greater 
Quantity,  Motion  mull  be  more  violent  through¬ 
out  all  the  Body  j  if  this  Motion  is  too  ftrong,  it 
caufes  fomewhat  of  a  Fever.  2 dly,  As  by  a 
Plethora  the  Canals  are  dilated,  there  will  be  a 
little  fort  of  a  Pain  in  the  Parts  that  will  be  in¬ 
flated,  and  therefore  the  Pain  will  be  perceived  in 
the  Loins  ;  and  becaufe  the  Loins  and  the  Thighs 
have  Nerves  that  communicate  with  thofe  of  the 
Uterus,  there  will  be  alfo  fome  Pain  in  the 
Thighs;  for  the  Supprefiion  of  Women  with 
Child  will  not  caule  the  fame  Pain,  becaufe  the 
Blood  dilates  not  the  Veffels  but  nourilhes  the 
Foetus.  3d7y,  In  a  Plethora  the  Veffels  of  the 
Head  are  found  more  dilated,  there  will  confe- 
quently  be  felt  a  Heavinefs  and  Llead-ach.  4 thlyy 
There  muft  be  a  wearinefs  in  the  Thighs  becaufe 
of  the  Compreflion  of  the  Nerves  that  go  from 
the  Sacrum  to  the  Thighs ;  befides,  that  the  Diffi¬ 
culty  the  Blood  meets  with  in  circulating  ought  Hill 
to  produce  this  Effedt :  the  fame  happens  when 
Urine  is  long  comprefs’d.  5tblyy  Appetite  dimi- 
nifhcs,  becaufe  the  Veffels  of  the  Stomach  being 
too  much  diftended  comprefs  the  Nerves,  diminifh 
their  Senfation,  and  thereby  hinder  the  Stomach 
from  contrafling,  which  is  neceffary  to  create  an 
Appetite.  6tbly,  A  Languor  feizes  all  the  Body, 
the  Weight  of  the  Blood  and  Compreffion  of  the 
Nerves  caufecl  by  the  Plethora  produce  this  Ef¬ 
fect.  Men  are  fubject  to  the  fame  Inconveniencies 
when  they  have  periodic  Evacuations,  as  obferved 
by  San  A.  orim  :  thofe  who  are  drunk  prove  like- 
wife  the  fame  Symptoms,  and  it  is  this  that  de- 
monft rates  a  Plethora  to  be  tire  true  Caufe  of  it 
in  Women,  ytbly.  The  Breads  are  inflated  be¬ 
fore  the  menftrual  Flux,  for  the  epigaftric  Arte- 
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ries  communicate  with  the  Veins  of  the  Mammae  ; 
for  when  the  Blood  inflates  the  Womb  and  re¬ 
mains  there,  it  is  necefiary  that  a  greater  Quan¬ 
tity  fhould  flow  in  the  epigaftric  Arteries,  and 

Iconfequently  in  the  Mammae,  befide  the  Iliac 
Arteries  being  comprefs’d  muft  produce  the  fame 
Effedl  j  this  is  another  Proof  of  a  Plethora.  We 
may  add,  that  thofe  who  lead  a  fedentary  Life  are 
moft  lubjedl  to  fuch  Symptoms,  for  Reft  contri¬ 
butes  much  to  a  Plethora.  After  having  explain¬ 
ed  how  a  Plethora  produces  periodic  Evacuations, 
we  muft  demonftrate  why  thefe  Evacuations  begin, 
not  before  the  Age  of  thirteen  or  fourteen  Years, 
and  why  they  terminate  at  about  the  fiftieth.  In 
young  Women  the  Fibres  have  no  Force,  they 
refill  not  much  the  Force  of  the  Blood  in  the 
Strainers,  therefore  T ranfpiration  and  Sweat  are 
more  Abounding,  befides  one  part  of  the  Blood 
is  employed  to  nourifh  and  augment  the  Bulk  of 
the  Body ;  thus  there  is  no  Plethora  in  the  time 
of  Infancy,  but  in  time  the  Fibres  become  hard, 
the  Body  grows  not  fo  much,  and  therefore  Na¬ 
ture  employs  lei's  Blood  in  nourilhing  the  Parts, 
and  Tranfpiration  is  in  fome  degree  leflfened  ;  ne- 
verthelefs  as  the  Body  ftill  augments,  Evacuation 
will  not  be  fo  abounding  as  fome  Years  after  : 
when  Women  arrive  at  the  Age  of  fifty  the  Fibres 
ftiffen,  the  Orifices  of  the  Veffels  of  the  Womb 
become  callous  j  this  happens  fometimes  to  the 
hemorrhoidal  Veffels  for  the  fame  Reafon.  But  it 
may  be  objected,  why  are  not  thofe  Women  fub- 
jedt  to  the  fame  dangerous  Symptoms,  as  thofe 
are  who  have  their  Menftrua  fupprefs’d  at  the  Age 
of  twenty  ?  If  the  Suppreflion  were  Hidden  they 
would  be  followed  by  the  fame  Symptoms,  but 
as  the  Fibres  harden  by  Degrees,  fo  would  Eva¬ 
cuation  ceafe  alfo  by  Degrees  ;  while  menftrual 
Fluxes  diminilh,  fenfible  Evacuations  augment ; 
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this  is  confirmed  by  the  Obfervations  of  Santtorius.  \ 
The  Plethora  is  not  fo  full  in  the  fanguinary  Vef- 
fels •,  befides,  there  generally  are  lefs  Humours  in 
Perfons  advanced  in  Years  than  in  others.  All 
this  undoubtedly  may  free  Women  whofe  Men¬ 
ftrua  ceafe  at  fifty  from  Symptoms  that  attend 
thofe  of  twenty  five,  but  we  muft  acknowledge 
that  very  often  they  are  fubjedt  to  great  Inconve¬ 
niences,  as  is  confirmed  by  Obfervations.  In  ge¬ 
neral  Women  with  Child  have  not  their  Menllrua  ; 
this  muft  not  appear  furprizing,  there  is  no 
fulnefs  in  their  Veflels,  fince  the  Foetus  is  nourifh- 
ed  and  formed  from  their  Blood.  Nevertheless,, 
if  Women  are  of  a  moift  Conftitudon,  the  Men- 
ftrua  do  fometimes  flow  during  their  being  jwith 
Child ;  this  muft  neceflarily  happen,  if  the  ful¬ 
nefs  of  the  Veflels  is  not  fufficiently  diminifhed  by 
the  Fluids  that  enter  in  the  Foetus.  Thofe  who 
have  their  Menftrua  while  with  Child  have  them 
commonly  but  in  the  three  fir  ft  Months,  the  Foe¬ 
tus  growing  afterwards  takes  away  a  larger  Quan¬ 
tity  of  Fluid.  If  through  any  Diforder  the 
Menfes  flow  during  the  Pregnancy,  the  Infants 
are,  according  to  Hippocrates ,  Valetudinarians  ; 
the  Reafon  of  this  is  evident.  If  the  Fluids  flow 
the  Foetus  is  deprived  of  part  of  its  Nou- 
riftsment ;  according  to  the  fame  Mechanifm  Wo¬ 
men  that  have  Milk  Ihould  not  be  fubjedt  to 
Menftrua.  Evacuations  that  happen  to  fome 
Women  by  the  Hemorrhoides,  Pores  of  the  Skin, 
Nol’e,  &c.  are  depending  on  the  fame  Caufe,  they 
counterbalance  thofe  of  the  Uterus;  in  thefe  Cafes 
bleeding  is  of  great  help  in  preventing  thefe  fatal 
Confequences.  As  for  extraordinary  Evacuations, 
Platerus  gives  us  an  Account  of  a  Woman  whofe 
Womb  was  taken  from  her,  and  who  every 
Month  was  fubjedl  to  an  hemorrhoidal  Flux. 
Zacutus  tells  us  of  the  Menfes  periodically  flowing 
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in  fome  Women  from  the  Thumb  ;  and  if  the 
Evacuation  was  not  fufficient,  a  Fever  or  Cepha- 
lalgy  would  enfue.  It  is  reported  in  the  Philofo- 
phical  Tranfa&ions  that  there  was  a  young  Man 
who  at  every  new  Moon  loft  Blood  through  his 
Thumb,  this  Flux,  that  encreafed  with  his  Age, 
was  ftopt,  this  Stoppage  was  followed  by  a  {pit¬ 
ting  of  Blood.  We  fee  in  the  fame  Work  like- 
wife  that  a  Man  was  fubjeft  to  a  Flux  of  Blood 
every  Month  through  the  fore-Finger ;  if  this 
Evacuation  was  ftopt  there  enfued  Pains  in  the 
Arm  •,  the  longer  its  delay  the  more  it  abounded, 
it  augmented  more  through  the  excels  of  eating 
and  drinking.  Amatius  fays,  that  there  are  Men 
who  have  hemorrhoidal  Fluxes  periodically  ;  this 
is  feen  very  often.  Sahnuth  fpeaks  of  a  ftill  more 
rare  Cafe  ;  he  fays,  a  Man  pifs’d  Blood  on  certain 
times  regularly  ;  this  Evacuation  was  ftop’d,  but 
a  great  difficulty  of  Refpiration  followed  it.  Men 
fubjeft  to  this  Inconveniency  are  addicted  to  the 
Vapours,  when  the  Blood  is  ftopt.  The  Caufes 
that  forward  the  Menfes  are  a  further  Proof  of 
what  we  have  already  mentioned  *,  for  1 ft,  the 
Fever  augments  the  Motion  of  the  Blood,  and 
confequently  the  Heat ;  hence  ic  follows  that  the 
Veffels  of  the  Womb  may  be  forced  more  eafily, 
by  the  fame  Reafon  there  have  been  Women  even 
at  the  Age  of  eighty  who  were  fubjedt  to  their 
Menfes  during  the  Fever  ;  the  fame  happens  in 
the  fmall  Pox :  we  rnuft  not  be  furprized  if  this 
Flux  flops  certain  Fevers,  as  Hippocrates  obferved. 
2 a/y,  Coition  gives  the  Blood  a  greater  Motion, 
throws  the'  Parts  of  Generation  into  Convulfions, 
it  muft  therefore  propel  the  Blood  fometimes  in 
the  Cavity  of  the  Womb,  ^dly.  If  we  drink 
fpirituous  Liquors  to  excefs  the  Mafs of^Blood  will 
rarefy  and  augment.  4 thlyt  Violent  Motions  pro¬ 
pel  the  Blood  with  force,  and  may  confequently 

help 
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help  them  to  force  the  Vefiels  of  the  Womb 
hence  it  is  that  when  Women  dance  the  Menfe: 
fometimes  flow  fuddenly.  $thlyf  Vomiting,  Snee¬ 
zing,  Anger,  are  violent  Motions,  and  therefore 
produce  fuch  Effects  •,  we  mult  alfo  confider  the 
ACtion  of  Medicines  ufed  to  provoke  the  Menfes., 
The  Caufes  that  dim  ini  Hi  or  retard  the  Menfes. 
prove  that  they  are  caufed  by  a  Plethora,  ifi. 
Cold  retards  the  Menfes,  fince  the  Vefiels  are  do¬ 
led  and  the  Blood  grows  thicker  ;  if  the  Cold  is 
felt  in  fome  diftant  part  in  the  time  of  the  Courfes, 
the  Flux  muft  be  augmented,  becaufe  the  Vefiels 
con  trad  in  that  Part  and  Tranfpiration  is  there 
ftopt,  than  the  Plethora  encreafed  muft  produce 
snore  confiderable  Effects ;  hence  we  fee  that  cold 
Linnen  renews  the  Courfes  when  we  thought  them 
at  an  end.  2 dly,  Melancholy  at  leaft  caufes  a 
flower  Motion  in  the  Blood,  it  will  therefore  flop, 
the  Menfes  •,  fudden  Frights  produce  the  fame 
Effeft.  3 dly,  Baths  that  provoke  Sweat,  Ulcers 
and  I  flues  that  diminifh  the  Humours,  Tea  that 
promotes  Urine,  Salivation,  Dropfy,  by  divert¬ 
ing  the  Humours  out  of  the  Vefiels,  all  thefe 
Caufes  diminilh  the  Plethora,  and  confequently 
the  Menfes  :  we  may  add  to  this  all  thofe  Ali¬ 
ments  that  render  the  Blood  more  vifcous,  as 
Milk,  &c.  I  omit  Aftringents,  we  fee  what  Ef¬ 
fects  they  may  produce.  We  have  (hewn  fome 
Symptoms  that  follow  the  Supprefilon  of  the  Men¬ 
fes,  but  there  are  other  very  dangerous  ones,  plainly 
fhewing  the  Plethora  to  be  the  Caufe  of  the  Men- 
ftrua.  1 ft,  The  Arteries  beat  ftronger,  for  if 
they  are  diftended,  the  Mafs  of  Blood  that  they 
contain  will  be  much  larger,  confequently  the 
Motion  of  that  Blood  will  be  greater.  2 dly.  The 
Vefiels  of  the  Spine  of  the  Back  are  inflated,  thus 
the  Nerves  are  contracted,  and  therefore  there 
muft  be  fome  Pain  felt  there.  %dly,  The  Blood 
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being  more  heated  the  Serofity  coagulates  ;  this 
happens  through  the  Diffipation  of  the  aqueous 
Matter  that  leaves  nothing  but  the  vifcous  Parts  ; 
this  granted  there  may  enfue  a  Fever,  which  will 
begin  from  a  Cold.  For  firft  the  vifcous  Matter 
will  ftop  in  the  capillary  Vefiels;  idly.  The  Vef- 
fels  that  com  pole  the  fides  of  others  cannot  be 
very  much  extended,  becaufe  the  Blood  being 
very  vifcous  can’t  penetrate  ;  hence  follows  a  Re¬ 
laxation  in  the  Yeffels ;  we  may  likewife  affirm 
that  the  Nerves  will  be  relaxed,  fince  that  vifcous 
Subftance  will  hinder  the  Filtration  of  a  Matter 
proper  to  give  them  Tenlion :  this  Hated,  there 
will  fcarce  be  any  Motion  left  in  the  arterial  Ex¬ 
tremities,  a  cold  will  then  be  felt,  fince  there  will  be 
a  great  Diminution  in  the  Heat  that  con  lifts  only 
in  Motion  ;  but  as  the  Heart  is  continually  beat¬ 
ing,  the  Blood  is  gathered  in  the  Arteries  ob- 
ftrufted  by  the  vifcous  Matter;  thefe  Veffels  will 
be  then  more  diftended ;  this  Diftenfion  will  foon. 
caufe  a  ftronger  Pulfe  ;  laftly,  as  the  Heart  will 
find  Refiftance  in  the  Arteries  its  Motion  will 
augment,  for  the  Aftion  of  the  Arteries  becoming 
ftronger,  that  of  the  Heart  muft  become  the 
fame,  fince  they  act  againft  it,  the  fame  as  it  afts 
againft  them  ;  befide  as  the  Blood  is  accumulated 
in  the  Arteries  of  the  Brain,  thefe  Arteries  that 
beat  ftronger  aft  upon  the  Nerves,  that  in  their 
turn  aft  upon  the  Heart;  all  this  muft  produce  a 
Fever,  which  happens  as  Hippocrates  and  Foreftus 
obferved.  4 thly.  As  the  Uterus  inflated,  the  Ili-ac 
Veins  that  are  comprefs’d  can  occafion  Varices, 
pthly,  The  Arteries  that  run  at  the  Articulations 
being  inflated  will  caule  there  great  Pains.  6tbly\ 
The  Blood  not  being  able  to  circulate  well,  the 
Lymph  will  not  be  able  to  re-enter  into  the  Blood  *, 
a  Dropfy  will  therefore  fornetimes  enfue  the  Sup- 
prefiion  of  the  Menftrua,  for  the  fame  Reafon 

that; 
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that  it  happens  to  Dogs  and  other  Animals  whofe. 
Veins  have  been  tied.  Jtbly,  As  the  Veflels  of  the 
Womb  are  wrinkled  during  the  Suppreflion,  the 
Veflels  or  the  Strainers  of  the  Inteftines  are  even 
wrinkled  fo  by  the  fame  Caufes ;  there  will  be 
therefore  but  a  little  Lymph  filtrated  in  the  In¬ 
teftines,  the  Excrements  confequently  will  not  be 
diluted,  thus  they  will  be  coftive.  8tbly,  The 
Glands  of  the  Trachea,  the  Arteries  and  the  Ve- 
ficles  of  the  Lungs  muft  be  inflated,  and  that  In¬ 
flation  excites  the  Cough,  as  appears  in  phthifical 
People  who  have  Tubercles  on  the  Lungs  ;  this 
fame  Inflation  of  the  Lungs  may  caule  an  Afth- 
ma,  and  laftly,  the  Confumption  :  we  ihall  here¬ 
after  fee  how  the  Palpitation  proceeds  from  the 
Plethora,  gtbly,  The  Veflels  of  the  Head  being 
inflated,  rhofe  that  accompany  the  optic  Nerve 
will  be  fo  too ;  this  Inflation  m«ft  make  it  beat 
ftronger  $  this  Pulfation  will  lhake  the  optic 
Nerves,  that  in  receiving  diverfe  Impreflions  on 
all  fides  make  the  Obje&s  feem  to  move  ;  and 
thus  a  Plethora  caufes  a  Vertigo.  An  Apoplexy 
may  follow  the  Inflation  of  the  Veflels  of  the 
Head,  as  we  fee  by  Experience  ;  and  we  may  alfo 
eafily  fee,  that  a  Delirium  which  proceeds  from 
nothing  but  a  violent  Motion  of  the  Blood  in  the 
Brain,  may  often  be  produced  in  Suppreflions  of 
the  Menfes.  lothly,  If  the  Blood  is  too  thick  to 
pafs  through  the  Strainers  of  the  Womb,  the  fe-' 
rous  Part  will  be  fine  enough  to  find  a  Pafiage, 
and  hence  the  Fluor  Albus  or  Whites,  i  ithly.  The 
hyfteric  Pafllon  is  nothing  but  a  Convulfion,  or 
beginning  of  one ;  it  is  evident,  becaufe  Experi¬ 
ence  teaches  us  that  a  Plethora  can  caufe  Convul- 
fions.  12 tbly,  The  Adhefion  of  the  Bladder  to 
the  Womb  fliews  that  there  may  be  found  feme 
Difference  in  the  Secretion  of  the  Urine.  13 tbly t 
Laftly  the  Pafiage  of  the  Blood  in  the  Uterus 
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being  clofed,  the  Matter  that  *  fhould  have  run 
through  the  ordinary  Veffels  will  make  an  Erup¬ 
tion  fomewhere  elfe ;  but  this  will  fooner  happen 
to  Maidens  than  to  thofe  who  have  had  Chil¬ 
dren,  becaufe  thefe  have  the  Veffels  of  the  Ute¬ 
rus  dilated,  ' 

All  the  Symptoms  of  the  Menfes  or  their  Ob- 
ftructions  are  perfectly  well  explained  by  the 
Doftrine  of  a  Plethora  ;  thofe  that  follow  too 
large  Evacuations  are  explained  after  the  fame 
manner,  i Too  great  Evacuations  by  the 
Menfes  are  attended  by  Weaknefs ;  as  Strength 
depends  on  the  Tenfion  of  the  Vefiels,  it  is  no 
wonder  that  it  is  diminifh’d  by  the  Lofs  of  Blood. 

2 dly,  A  Syncope  will  fometimes  follow,  for  this 
is  nothing  but  a  fudden  Weaknefs,  with  but  very 
little  Refpiration  ;  this  proceeds  from  the  Refift- 
:  ance  of  the  empty  Veffels  againft  the  Heart, 
i  which  not  having  Force  enough,  that  Obftacle 
j  cannot  propel  the  Blood.  As  the  Veffels 

are  not  filled,  the  Motion  will  be  very  flow,  in 
i  Places  diftant  from  the  Heart ;  hence  it  is  that 
Cold  is  felt  at  the  Extremities.  4 tbly.  The  lan- 
i  guinary  Veffels  not  being  filled  cannot  propel  the 
Blood  in  the  capillary  Veffels  that  creep  along  the 
Skin,  and  confequently  the  outward  part  of  the 
Body  will  appear  very  pale,  gtbl y,  The  Blood 
not  filling  all  the  Veffels  will  flop  in  certain  Pla¬ 
ces  ;  when  it  is  ftop’d  it  will  enter  fuddenly  into 
the  adjacent  Mufcles,  and  that  is  the  Convulfion: 
i  if  this  Convulfion  attacks  the  Mufcle  of  the  Pha-  ' 
rynx  there  will  enfue  a  Suffocation  ;  the  fame  thing 
may  happen  by  the  violent  Motions  of  Refpira- 
ition.  6ihly,  By  thefe  Evacuations  the  Fibres  of 
the  Veffels  being  clofed  can  be  deprived  of  their 
Nutrition,  and  an  hedtic  Fever  will  enfue. 

Some  a  fit  whether  the  Menftrua  flow  through 

the  Vagina  or  the  Womb  it  has  been  aliened 
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the  Vagina,  i/,  Becaufe  in  dead  Women  there 
was  no  Blood  found  but  in  the  Vagina,  zdly, 
Becaufe  Women  with  Child  have  fometimes  their 
Menfes.  But  Morgagni  has  put  it  out  of  doubt 
that  they  flow  through  the  Womb,  he  always 
found  fmall  black  Spots  in  the  Womb  :  thefe  fmall 
Spots  were  as  Veflcles  out  of  which  the  Blood 
flowed  when  prefs’d  ;  neverthelefs  it  is  poffible 
that  the  Blood  may  flow  alfc  through  the  Vagina. 


Remark  XXX.  On  the  Ovaria. 


TWO  Inches  from  the  Womb  laterally  are 
fltuated  two  Ovaria,  on  each  fide  one ;  there 
are  two  ftrong  Ligaments  that  conned!  them  to 
the  Uterus ;  the  Membrane  or  internal  Lamina  of 
the  PeriloncEum  fattens  them  by  its  Foldings  in 
their  Situation  *,  they  are  rough,  inclofed  in  a 
ftrong  Membrane  ;  the  Spermatic,  Hypogaftric 
and  fome  other  Arteries  furnifh  them  with 
Blood.  Thefe  Veflels  are  fo  united  before  they 
enter  the  Ovaria  that  they  feem  to  form  but  one 
Veflfel  with  the  Plexus  Reticular es  ;  thefe  Veflels  are 
attended  by  Nerves:  they  are  fo  interwoven  toge¬ 
ther  in  order  to  compofe  the  Structure  of  the  O- 
varia,  that  we  cannot  deferibe  them.  On  the  Sur¬ 
face  of  the  Ovaria,  under  the  Membrane  that  en¬ 
virons  it,  there  are  little  Globules  fixed  to  the 
Subftance  of  the  Ovaria  by  a  kind  of  Calix  ;  they 
contain  a  lymphatic  Humour  that  coagulates  by 
the  Pleat  of  the  Fire ;  they  are  compofed  of  two 
concentrick  Membranes  firmly  joined  together. 
The  Ovaria  are  in  all  Women  ;  they  are  very 
fmall  in  Girls  before  the  Age  of  twelve  or  thir¬ 
teen,  but  in  old  Women  they  diminifh  ;  their 
moft  confiderable  Bignefs  is  at  the  time  when  they 
are  fitted  for  Procreation.  The  fmall  Veficulae 
are  connected  to  the  Extremities  of  the  Veflels 

here 
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here  mentioned  ;  they  fcarce  appear  but  after  Coi¬ 
tion  ;  they  then  become  more  transparent  ,  their 
Membranes  thicken,  their  Swelling  raifes  the  Mem¬ 
brane  of  the  Ovaria  in  the  Form  of  Nipples,  in 
Fuch  a  manner  that  they  appear  pendent  ;  they  fe- 
pafate  at  laft,  and  leave  a  concave  Matrix  in  the 
Subftance  of  the  Ovaria-,  the  Membrane  is  opened 
by  the  Force  that  caufes  the  Egg  to  fall,  and  the 
Cicatrix  then  clofes  by  Degrees. 

It  has  not  without  any  folid  Proofs  been  advan¬ 
ced  that  the  Foetus  is  formed  from  that  Egg  which 
we  have  faid  to  drop,  xft.  All  Animals  have 
Ovaria.  idly,  Riolan ,  Graaf ,  Eltjholtius  affirm 
they  found  Foetus’s  in  the  Dufts  through  which 
thefe  Ova  pafs.  %dlyy  Not  long  fince  we  had  a 
very  memorable  Example  of  a  Foetus  that  was 
found  in  the  Tubes,  it  was  taken  out  at  the  Age 
of  twenty  one  Months  ;  the  Mother  did  not  die 
in  the  Operation.  Ajhly ,  Ruyfch  lately  fhewed  an 
Egg  fallen,  and  the  Tube  turned  toward  the  O- 
varia  to  receive  the  Ovum.  5thly,  Nuk’s  Experi¬ 
ment  puts  this  Opinion  out  of  doubt  :  that  Ana- 
tomift  took  a  Bitch  three  Days  after  Ihe  was  co¬ 
vered,  he  found  two  Eggs  which  were  much  fwoln 
in  the  Ovary ;  he  tied  the  Fallopian  T ube  of  the 
Womb  that  was  towards  thofe  Ova,  he  clofed  the 
Wound,  and  twenty  one  Days  after  having  opened 
the  Bitch,  he  faw  two  Foetus’s  in  the  Fallopian 
Tube  between  the  Ligature  and  the  Ovary. 

Ruyfch  remarked,  that  when  the  Ovum  is  fallen, 
the  Place  wherein  it  was  before  is  fpongeous  and 
environ’d  with  little  red  Fibrils ;  this  fpongy  Bo¬ 
dy  is  nothing  but  a  yellowifh  Gland,  obferved  by 
Graaf ;  it  takes  up  generally  the  greateft  part 
of  the  Ovarium.  Bohn  obferved,  that  it  appear¬ 
ed  better  after  Coition,  at  other  times  it  is  lefs 
fenfible,  becaufe  it  fhrinks.  Malpighi  obferved  it 
in  Wonieo  with  Child  and  in  thofe  that  Were  not 
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fo  |  this  (hews  it  not  to  be  an  effect  of  Concepti¬ 
on,  as  Bohn  advanced  ;  it  exifts  before  the  Ovum 
appears  *,  it  is  very  likely  that  it  contains  it,  and 
that  it  is  formed  from  the  Yeficles  that  always  ap¬ 
pear  in  the  Ovaria  ;  at  firft  it  is  fmall,  then  bigger. 
Malpighi  has  really  fhewn  in  the  fame  Ovary  ma¬ 
ny  Bodies  like  that  Gland ;  he  fays,  that  in  lome 
Ovaria  which  he  boiled  there  were  feveral  Veffels 
fwelled  by  a  yellowifh  juice.  Fallopius  made  the 
fame  Remark.  44  All  Anatomifts,  fays  he,  affirm 
44  that  the  Seed  is  formed  in  the  Tefticles  of  the 
44  Women  ;  I  never  could  difcover  that:  it  is 
44  true  I  have  obferved  Veffels,  fome  of  which 
44  contained  an  aqueous  Humour,  others  a  yel- 
44  lowifh,  &c.”  Malpighi  has  purfued  this  Diff 
covery  farther  ;  according  to  his  Obfervations, 
this  glandular  Body  at  laft  grows  as  large  as  a 
Cherry  *,  it  is  environ’d  with  flefhy  Fibres,  and 
prefects  to  the  external  part  of  the  Ovary  a  kind 
of  Nipple:  In  its  Cavity  is  contained  a  Veficle 
or  Ovum ,  the  fame  as  a  Stone  of  a  Fruit,  hung 
to  a  vafcular  Appendix  as  a  Fruit  at  its  Stalk  , 
this  Cavity  being  emptied  by  the  fall  of  the 
Ovum,  appears  confiderable  enough;  we  find  it 
fometimes  turned  in  the  fame  manner  as  the  Pre- 
puce  when  the  Gians  is  difcovered,  after  that  it 
difappears,  Malpighi  obferved  this  glandular  Body 
in  Cows  a  little  before  or  after  they  had  been  co¬ 
vered.  When  the  Parts  of  Generation  are  agita- 

O 

red  by  Convulfions  this  Gland  is  fwelled,  its  Nip¬ 
ple  appears  more,  and  by  the  Inflammation  which 
there  fucceeds,  the  Coat  that  environs  the  Ovaria 
breaks  under  this  Nipple,  the  flefhy  Fibres  of  the 
Gland  by  their  Contradlion  pufh  the  Veficle  or  the 
Ovum  that  falls  into  the  Tubes  :  we  lhall  now 
give  the  Delcription  of  them. 

Remark 
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Remark  XXXI  Of  the  Fallopian  Tubes. 

WE  faid  that  at  the  fides  of  the  Womb  there 
were  two  Wings  or  Pleats  called  the  broad 
Ligaments ;  we  fee  alfo  two  other  Wings  under  the 
Tubes,  they  adhere  to  the  Ovarium,  and  confe- 
quently  may  be  drawn  towards  it.  In  the  Cavity 
of  the  T ubes  we  find,  Wrinkles  perceived  moflly 
at  the  Orifice,  and  are  continued  through  the 
whole  Extent;  thefe  Wrinkles  or  Pleats  are  form- 
ed  by  the  Preffure  of  the  external  Coat  on  the 
internal,  and  permit  the  Tubes  to  widen  when  the 
Ovaria  are  fallen  in  the  Cavity  of  the  Tubes. 

At  the  end  of  the  Tubes  are  Fringes  environing 
the  Orifice ;  fometimes  they  hang  downwards, 
fometimes  they  are  ftrait ;  there  is  no  doubt  but 
that  they  ftraiten  and  embrace  the  Ovarium. 
Royfcb  found  them  fo ;  it  is  then  when  the  Ovum 
loofens  and  falls  into  the  Tubes.  The  Reafon 
why  the  Tubes  become  ftrait  is  better  demonftra- 
ted  than  defcribed  ;  their  Difpofition  is  fuch,  that 
when  we  injedt  into  the  Veffels  that  enter  there 
they  become  ftrait  diredtly ;  in  Coition  all  the 
Veffels  being  inflated  produce  this  Effedt.  The 
Ova  being  loofe  enter  into  the  Cavity  of  the 
Tubes  preffed  by  the  Compreffion  of  the  Fim¬ 
bria  ;  as  the  Canal  is  larger  at  the  Entrance, 
the  Ovum  enters  eafily,  and  afterwards  the  Tenfion 
of  the  Veffels;  their  Pulfation,  fwelling,  which  are 
more  confiderable  in  proportion  as  the  Tubes  are 
diftant  from  the  Ovarium,  propel  that  Ovum  to¬ 
wards  the  Cavity  of  the  Uterus,  and  there  preci¬ 
pitates  them  :  if  by  any  Accident  the  Ovum  re¬ 
mains  in  the  Tubes,  it  muft  neceffarily  caufe  the 
Death  of  the  Mother  on  the  third  or  fourth 
Month  ;  the  Foetus  in  dilating  will  break  the 
Tubes. 


When 
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When  the  Ovum  is  fallen,  it  either  flays  in  the 
Womb,  if  fruitful,  or  is  expell’d  by  Compreffion. 
It  is  difficult  enough  to  give  a  mechanic  Caufe  to 
fliew  why  the  fertile  Ovum  ought  to  be  kept,  and 
that  which  is  barren  mult  be  expelled  ;  all  the 
Difference  that  is  there  found  is,  that  the  one  has 
received  the  Vapours  from  the  mafculine  Seed, 
and  the  other  has  not  5  the  Vapour  cannot  but 
fwell  the  Ova,  and  perhaps  irritate  the  Womb. 
How  doth  this  Inflation  contribute  to  retain  the 
Ovum  ?  It  is  not  difficult  to  fee,  that  if  this  Infla¬ 
tion  came  to  a  certain  Point  the  Ovum  could  no 
more  iffue  out,  neither  is  it  impoffible  for  the 
Seed  to  contrail  the  Womb.  This  Fluid  may 
extend  thefe  Fibres,  as  Injections  do  ;  perhaps 
a! lb  the  Action  of  the  Semen  expreffes  a  clammy 
Humour  that  is  found  at  the  Entry  of  the  Neck 
of  the  Womb,  according  to  the  Obfervations  of 
Morgagni  ;  for  the  Seed  which  Ruyfeh  fays  he 
found  in  the  Womb  and  Tubes  of  a  Woman  that 
was  killed  by  her  Hufband  who  furprifed  her  in 
the  Fa<5t  of  Adultery,  was  certainly  a  Matter 
prefs’d  from  the  Womb. 

;  It  is  certain  that  Man  is  formed  from  thole 
Ova,  but  how  is  he  formed  there  ?  that  cannot  be 
determined  *,  may  be  the  Animalcula  whence  we 
fpring  is  formed  in  the  Man  •,  that  is  the  Opinion 
of  fome.  The  animal  Seed,  fay  they,  is  filled 
with  Animalcules  ;  it  is  fyringed  in  the  Womb 
through  the  Orifice  that  opens  then  by  the 
convuifive  Motions,  and  Relaxation  of  the  Valves 
which  being  fprinkled  by  the  Juice  prefs’d  from 
the  Womb,  eafiiy  yield  in  their  inferior  part, 
which  is  free.  Thefe  Valves,  for  the  molt 
part, '  are  formed  by  the  Wrinkles  of  the 
Neck  of  the' Womb  internally  ;  they  come  be¬ 
tween  the  longitudinal  Fibres,  being  free  down¬ 
wards  ,  they  permit  Fluids  that  come  frora 
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without,  to  enter  the  'Womb,  but  permit  not 
the  return  fo  eafily  5  the  fame  as  the  Vagi¬ 
na  moiftened  by  the  Ad  of  Coition  is  relaxed, 
the  Orifice  of  the  Uterus  relaxes  alfo:  but  the 
Heat  of  the  Seed  which  is  there  injeded  caufes  a 
Drinefs,  that  can  contribute  to  clofe  the  Orifice  ; 
the  Animalcules  that  refill  againft  this  Heat  (for 
a  very  moderate  Heat  kills  them)  are  infinuated 
into  the  Ovum  by  afeending  through  the  Tubes, 
or  dying  in  the  way.  The  Heat  or  the  Animal 
Spirit  that  conies  from  the  Man  fhakes  the  ner¬ 
vous  Papillae ;  thefe  Papillae  caufe  Convul li¬ 
ons,  which  clofing  the  Orifice  hinder  the  Exit  of 
the  Ovum  ;  round  Veficles  placed  at  the  Orifice 
exprefs  a  tenacious  Matter,  or  a  kind  of  Pafte, 
that  hinders  Bodies  from  incommoding  the 
Foetus.. 

This  is  the  mechanical  Account  of  the  Fall 
of  the  Ovum,  and  its  being  retained  in  the  Womb ; 
we  have  faid  elfewhere  what  we  ought  to  think  of 
the  Animalculse  of  the  Seed  ;  it  may  be  that  the  Foe¬ 
tus  is  there  found,  and  that  the  Seed  doth  nothing 
but  unfold  it ;  may  be  plaftic  Nature  forms  it, 
or  the  Creator  by  an  Ad  of  his  omnipotent  Will 
mixes  it  with  Seed  and  the  Subftance  of  the  O- 
vum.  All  that  can  be  laid  againft  this  Opinion 
is,  that  if  the  Creator,  or  the  plaftic  Natures  thus 
formed  the  Foetus,  there  had  been  no  Necefiity 
for  the  Compofition  of  fuch  a  Machine :  The 
Opinion  of  thofe  who  lay  the  Animal  is  found 
whole  in  the  Egg,  and  that  there  happens  no¬ 
thing  but  an  unfolding,  agrees  with  the  Me- 
chanifm  3  but  on  the  other  fide  the  Difficulties 
are  very,  great,  as  we  have  before  obferved. 
Mr.  Lami  pretended  to  give  a  Caufe  of  the  For¬ 
mation  of  the  Foetus :  but  I  dare  fay  we  mull 
be  out  of  our  Senfes  to  feek  it  any  where 
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elfe  than  in  the  infinite  Power  and  Addon  of  the 
Creator.  Can  we  fay  with  that  Phyiician,  that 
Parts  that  have  an  Affinity  with  the  Head  form 
the  Head,  that  thofe  which  have  an  Affinity  with 
the  Bread;  are  difpofed  by  the  Laws  of  Motion  to 
compofe  the  Bread:  ?  Is  there  any  one  Idea  that 
can  perfuade  us  of  the  leaftPoflibility  of  all  that? 

I  would  rather  fay  the  Creator  from  the  Begin¬ 
ning  formed  all  Animals;  that  he  fpread  them 
through  all  the  World  ;  that  thefe  little  Beings 
circulate  every  where  ;  that  when  they  find  a  Ma¬ 
trix  fit  for  them  they  reft  there  ;  in  Men  for  Ex¬ 
ample,  the  human  Animals  reft  in  their  Tefticles, 
whence  by  the  Laws  of  Mechanifm  they  are  ejedt- 
ed,  afterwards  they  do  nothing  but  extend :  this 
Hypo  thefts  has  many  Difficulties,  but  it  is  more 
reafonable  than  the  other  :  Let  us  view  the  Parts 

{hat  contain  or  nourifh  the  Foetus, 
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the  Foetus. 

THERE  have  been  many  Difputes  concerning 
the  Allantoides;  fome  affirmed  they  were  in 
the  human  Foetus  as  well  as  in  Beafts ;  it  feems 
that  Nature  as  fire  gave  it  to  one  Animal  fhould 
have  given  it  to  all  ;  it  receives'  the  Urine  in  Ani¬ 
mals,  muft  not  the  human  Foetus  have  the  fame 
Refervoirr  Drelincourt  faid,  that  thofe  who  ac¬ 
knowledged  the  Allantoides  in  Animals  were  more 
like  Brutes  than  rational  Anatomifts, 

Needham ,  Graaf ,  and  Bidloo,  fay  they,  obferved 
it  ;  Munich  writ  that  he  fhewed  it  publickly  at 
the  Hoipital  of  Utrecht  ;  Verheyen  miflrufting 
thofe  Proofs  would  not  believe  what  he  did  not 
lee.  Thefe  Gentlemen,  who  were  very  happy  in 
finding  that  Membrane,  fhould  have  given  an 
■  .  exadi 
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exaft  Account  of  it;  Anatomifts  then  would 
not  have  found  it  difficult  to  have  agreed. 

But  how  doth  the  Foetus  difcharge  its  Urine  ? 
Riolan  and  Vejlingius  anfwer,  that  the  Urine  is  ga¬ 
thered  in  the  Bladder  of  the  Foetus,  and  therefore 
this  Receptacle  is  larger  in  the  Foetus  than  in 
an  Adult :  But  doth  not  the  Feet  us  pil's  as  well 
as  an  Adult  ?  Are  not  the  Fibres  irritated  by  the 
Urine?  Do  not  the  Mufcles  of  the  Abdomen  prefs 
it?  Is  there  any  Obftacle  that  oppofes  the  Exit  of 
the  Urine?  In  all  this  we  find  nothing  to  defend 
the  Opinion  of  thofe  Anatomiils,  but  what  rather 
confutes  it. 

Drelincourt  advanced,  that  the  Foetus  pifs’d  in 
the  Cavity  of  the  Amnios ,  and  that  he  fuck’d  the 
Urine  again  by  his  Mouth,  but  that  is  difficult  to 
be  believed.  The  Urine  fepa rated  from  the  Blood 
alkalifes  by  the  Heat;  thus  it  would  incommode 
the  Foetus  confiderably.  To  this  Difficulty,  thofe 
who  defend  the  abovementioned  Opinion  anfwer, 
that  the  Urine  which  is  feparated  in  the  Fcetus  is 
not  acrimonious:  The  Blood  that  enters  the  Foe¬ 
tus,  or  the  Milk  of  which  the  Blood  is  indeed 
formed,  leaves  the  Urine,  or  at  leaft  a  part  of  it 
in  the  Mother.  But  can’t  we  fay  the  fame  thing 
of  Milk  that  nourifhes  Children,  and  yet  don’t 
they  pifs  much  ?  and  is  not  their  Urine  as  acri¬ 
monious  as  that  of  Adults  ?  This  is  a  Difficulty 
ftarted  againft  the  Opinion  of  Riolan.  We  fay 
the  Sphinfter  of  the  Bladder  always  refills,  that  it 
can’t  be  furmounted  but  by  the  Prefiure  of  the 
Diaphragm;  that  the  Diaphragm  cannot  aft, 
lince  the  Foetus  pilTes  not ;  thefe  are  Reafons  of  one 
fide  and  the  other ;  but  this  is  the  Opinion  of  Boer- 
baave.  The  Kidneys,  fays  he,  are  proportion- 
ably  larger  in  the  Foetus  than  in  Adults  ;  they 
continually  fecrete  the  Urine  which  they  filtrate, 
but  that  is  not  an  acrimonious  Urine,  it  is  fweet  *, 

the 
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the  Sphin&er  permits  not  its  Exit,  becaufe  it  is 
Infpiration  that  in  preffing  the  Bladder  oblige? 
the  Sphinder  to  yield ;  when  the  Urine  is  toe 
abounding,  it  paffes  through  a  membranous  Canal 
that  rifes  from  the  bottom  of  the  Bladder,  and: 
goes  out  with  the  Navel  String  through  the  Na¬ 
vel  •,  this  Dud  goes  to  the  Root  of  the  Placenta, 
where  it  terminates  to  an  oval  Bladder  compofed 
of  a  Membrane  finer  than  the  others  ;  we  may 
fee  the  Englijh  Philofophical  Tranfadions  of  1700, 
and  1701,  and  the  tenth  Thefis  of  Ruyfch,  tha9 
this  Anatomift  is  not  of  our  Opinion  ;  thefe  are 
the  principal  Opinions  on  the  Urine  of  the  Foe¬ 
tus.  All  Difputes  ntu ft  difappear  at  the  Sight  of 
the  Allantoides,  which  is  found  the  fame  in  the 
human  Foetus  as  in  Animals,  but  it  is  not  fituated 
in  the  fame  manner. 

The  fecond  Coat  is  the  Amnios  as  we  have 
laid,  it  is  fill’d  with  a  Fluid  in  which  the  Foetus 
fwims :  it  is  aiked  whence  this  Fluid  comes  ?  there 
have  been  great  difputes  concerning  this:  Bohn 
advanc’d  that  it  is  filtrated  from  the  Breafts ; 
it  cannot  be  imagined  that  two  fuch  fmall 
Filtres  could  furnilh  fo  great  a  quantity  ;  it 
is  very  feldom  that  we  can  prefs  the  Milk  out 
of  the  Breafts  of  new  born  Children  they  are 
not  always  filled  with  the  ferous  Milk  that  is 
fometimes  found  there :  in  Women  with  Child,  do 
we  fee  their  Milk  from  their  inflated  Breafts? 
Drelincourt ,  as  we  have  already  mentioned,  believ’d 
this  Fluid  was  nothing  but  Urine,  but  all  the 
reafons  that  we  have  given  are  contrary  to  this 
opinion ;  there  is  no  appearance,  fince  Nature 
'would  not  let  the  Foetus  of  Animals  fwim  in  their 
Urine,  that  the  human  Foetus  Ihould  fwim  in  it ; 
this  is  not  the  only  Hypothefis  which  we  have 
had  recourfe  to,  to  explain  that  Phenomenon. 
There  are  Authors  who  imagined  that  the  Foetus 
c  filled 
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filled  the  Cavity  of  the  Amnios  with  its  Tears,  Sa¬ 
liva,  and  Sweat ;  but  can  we  imagine  that  thofe 
Secretions  are  fufficient  enough  for  that  purpofe  ? 
There  is  a  greater  appearance  that  the  Fluid  of 
the  Amnios  comes  from  another  place :  we  lhall 
explain  how  it  is  filtrated  after  we  have  had  a 
view  of  the  Placenta. 

’■*  <  i 

Remark  XXXIII.  Of  the  Placenta, 

THE  Ovum  being  fallen  into  the  Cavity  of 
the  Womb,  is  heated,  inflated,  and  nou- 
rilhed  by  the  feminal  Spirit,  it  always  dilates  more  5 
in  the  ijl  days  of  Conception,  it  is  ftill  floating 
in  the  Uterus  j  but  in  the  time  of  its  extending, 
the  fmall  Veflels  that  fixed  it  before  to  the  Ovary, 
are  alfo  elongated,  and  in  elongating  they  enter 
the  little  Tubes  that  are  in  the  Uterus,  and  re¬ 
ferable  thofe  in  the  Breads  ;  the  fame  things  that 
happen  to  the  feed  of  Plants,  happen  here :  A 
grain  of  Corn  fwells,  and  is  unfolded  by  moift- 
nefs ;  the  young  Bud  fhoots  out  fmall  Roots  that 
enter  into  the  Earth  5  thro’  the  fmall  Dudls  in  the 
Roots  the  nourifhng  Juice  always  rifes.  1 ft.  The 
Grain  being  in  the  Earth,  the  Atmofphere  by  its 
weight  forces  the  Juice  into  the  fubftance  of  that 
Grain  •>  that  Juice  continually  propel’d  by  another, 
caufes  the  Bud  to  fhoot  on  all  Sides,  idly.  The 
Ovum  in  the  like  manner  falling  into  the  Uterus, 
is  extended  by  the  Juice  that  is  propelled  there  *, 
as  it  is  prefled  by  the  Contraction  of  the  Womb, 
the  fmall  Veflels  that  are  extended  enter  the  La¬ 
cunae,  thro’  which  flow  the  Menftrual  Fluxes. 
$dly,  In  the  beginning,  as  we  fee  by  what  we 
have  above-mentioned,  the  Placenta  and  the  Foe¬ 
tus  grow  not  by  the  fame  Caufe  that  extends  them 
afterwards  •,  for  before  the  little  Veflels  inofculate 

with  thofe  of  the  Womb,  there  mud  necefiarily 
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be  a  Caufe  that  extends  them ;  this  Caufe  can  be 
nothing  but  the  Spirit  of  th t  Semen  Mafculinum , 
and  therefore  it  is  that  the  Ova,  which  fall  by  the 
lafcivious  Motions  of  Women,  without  Coition, 
fix  not  to  the  fmall  Lacunae  now  mention’d  ;  they 
want  the  firft  Principle  of  Accretion  that  proceeds 
from  the  Semen  Mafculinum. 

When  thefe  Veffels  that  part  from  the  Ovum 
enter  the  Lacunae  of  the  Womb,  they  are  not  di- 
redbly  open  enough  to  receive  much  of  the  mater¬ 
nal  Juice;  hence  the  Menftrua  flow  in  certain 
Women  during  the  three  firft  Months;  but  as 
thole  Dudls  dilate  by  degrees,  the  fuperfluous  Blood 
that  caufes  the  Plethora  in  Women  is  difcharged 
into  them. 

The  fmall  Dudts  that  end  at  the  Womb,  are 
upon  the  Surface  of  a  very  fine  Membrane  de¬ 
rived  from  the  Chorion  ;  under  this  Tunic  are  an 
infinite  number  of  fmall  Veffels  that  come  from 
thofe  we  juft  have  been  fpeaking  of,  and  receive 
the  Fluids  that  flow  from  the  Mother ;  they  form 
by  their  diverle  Circumvolutions  the  Body,  which 
we  call  Placenta  ;  there  is  notone  Gland  obferved  in 
it,  but  there  are  Duifls  and  lymphatic  Follicles: 
finally  thefe  Veflels  in  joining  together,  form  a 
Trunk  that  enters  the  Cavity  made  by  the  Chorion 
and  Amnios ;  thefe  two  Membranes  give  them  a 
covering.  Here  follows  the  Defcription  of  this 
Trunk  of  Veffels;  it  is  called  the  Navel  String, 

Remark  XXXIV.  Of  the  Navel  String . 

TPI E  i ft  Queftion  we  are  to  examine,  is  whe¬ 
ther  the  Blood  paffes  from  the  Mother  to 
the  Fcetus  ;  here  are  the  Reafons  that  induced  ma¬ 
ny  to  be  of  this  Opinion,  ift.  There  is  an  Hae¬ 
morrhage  in  the  Labour ;  for  if  the  Blood  pa  fled 
not  from  the  fecretory  Veffels  of  the  Womb  into 
5  the 
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the  Foetus,  it  would  not  enter  into  the  World 
when  thefe  Duds  break  from  thofe  of  the  Pla¬ 
centa.  idly.  We  prove  that  the  Blood  pafles  from 
the  Foetus  to  the  Mother,  by  an  Obfervation  re¬ 
lated  in  the  Ephemerides  of  the  Royal  Academy,- 
1708.  A  Woman  with  Child,  fay  they,  died  of 
a  Wound,  and  there  was  no  Blood  found  in  the 
Foetus ;  the  following  are  the  Re&fons  of  thofe 
that  maintain  the  contrary.  1 ft,  Say  they, 
we  may  feparate  the  fmall  Duds  that  are  in  the 
Chorion  from  that  of  the  Womb,  without  Vio¬ 
lence,  or  Lofs  of  Blood.  2 dly.  In  Animals, 
the  Veffels  of  the  Chorion  feparated  from  thofe 
of  the  Uterus,  do  not  lofe  Blood,  but  a  ferous 
Fluid.  3 dly.  The  Fluids  that  we  injed  through 
the  Umbilical  Arteries,  flow  not  thro’  the  Pla¬ 
centa,  but  return  thro5  the  Vein.  4 thly.  There 
is  a  Membrane  that  covers  the  Placenta,  and  is 

contiguous  to  the  Uterus - of  thefe  two  Opi- 

)  nions  the  latter  feems  to  me  the  moft  likely: 

■  The  Haemorrhage  that  happens  in  the  Flux,  proves 
nothing,  the  Pains,  the  Pullings  of  the  Veffels, 

I  the  violent  Efforts  may  open  a  Paffage  to  the 
1  Blood  ;  the  Fad  mention’d  in  the  Ephemerides  of 
the  Royal  Academy  is  not  fufflcient  to  make  us 
embrace  this  Opinion,  we  fhou’d  have  exadly 
known  all  thefe  Incidents  that  happened  to  this 
Woman.  ^ 

l  he  fecond  Queftion  we  are  to  look  into,  is 
what  Juice  the  Foetus  receives  from  the  Mother  ? 
lfi,  '1  he  Veffels  of  the  Womb  are  no  more  prefled 
by  the  Blood  in  the  time  of  Pregnancy  than  during 
another  time  •,  it.  appears  that  they  even  fhould  be 
lefs  fo,  for  the  Foetus  continually  receives  Juices 
from  the  Mother,  which  caufe  the  Plethora  we 
have  been  fpeaking  of.  2 dly.  The  Duds  of  the 
Womb  per  fed  ly  referable  thofe  of  the  Breafts. 
3 dly.  In  Animals  the  Veffels  that  were  joined  to 

the 
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the  Uterus  difcharge  a  milky  Fluid- — —from  thefe 
three  Reafons  we  may  conclude  that  the  Mother 
furnifhes  a  Milk  that  enters  the  little  Duds  of 
the  Chorion,  and  being  carried  into  the  Blood 
of  the  Foetus  by  the  umbilical  Vein,  undergoes 
the  fame  Changes  as  in  the  Infants  nourilhed  by 
Milk. 


The  3d  Queftion  we  are  to  examine  is,  whence 
proceeds  the  Fluid  found  in  the  Amnios?  \ft,  It 
is  certain  that  the  Fluid  we  find  in  the  Amnios 
is  gelatinous,  like  that  that  drops  from  the  final! 
Duds  of  the  Womb.  2d,  We  find  even  the 
fmalleft  Foetus  fwimming  in  this  Fluid.  3 d. 
We  find  this  fame  Fluid  in  the  Mouth,  Sto¬ 
mach,  and  Inteftines  of  this  final!  Foetus.  4 tbly, 
Bergerus  fays,  he  kept  a  Foetus  of  the  big- 
nefs  of  a  Bee,  a  Year.  This  Foetus  was  enclofed 
in  an  Ovum,  as  large  as  that  of  a  Hen’s,  and  this 
Ovum  was  fill’d  with  a  Fluid,  the  Foetus  fwam 
in  it,  it  had  its  Head  inclin’d  on  its  Breaft,  the 
reft  of  the  Body  bent,  its  Eyes  were  difcover’d  by 
two  black  Demicircles,  a  double  Membrane  com- 
pofed  the  Ovum,  at  the  external  part  there  was  a 
kind  of  Root,  there  were  Ramifications  of  um¬ 
bilical  Vefiels  anfwering  to  that  part  within,  gtbly , 
Hence  it  appears  that  the  Fluid  which  environs 
the  Foetus,  doth  not  proceed  from  the  Secretions 
of  the  Foetus ;  there  remain  but  three  ways  to 
explain  it. 

The  milky  Juice  being  carried  into  the  Vefiels 
of  the  Foetus,  partly  changes  into  Blood,  and  is 
employed  for  the  Accretion  of  that  ftnall  Body  •, 
afterwards  the  Blood  being  carried  back  into  the 
Placenta,  returns  by  the  Vein ;  in  this  Paflage  it 
may  by  Filtres  be  leparated  from  the  Lymph, 
leaving  in  the  Strainers  the  reft  of  that  milky  Juice 
which  from  thefe  Filtres  may  be  carried  into  the 
Cavity  of  the  Amnios ;  that  there  remains  much 
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of  the  milky  Juice,  in  the  Blood  which  returns  to 
the  Placenta,  mult  not  be  furprifing,  for  it  is  im¬ 
mediately  carried  to  the  Heart,  almoft  without 
undergoing  any  Change  in  the  umbilical  VelTels  5 
from  the  fieart  it  defcends  thro’  the  Aorta,  and 
enters  the  Iliac  Arteries  -,  by  this  fecond  Paffage  it 
was  not  much  altered,  we  may  even  almoft  lay, 
that  it  was  not  chang’d:  fince  to  change  the 
Blood  it  muft  pafs  thro5  the  capillary  Extremities 
which  it  did  not  as  yet.  2 dly>  There  may 
be  Ducfts  that  immediately  transport  the  Fluid 
found  there  from  the  Uterus  into  the  Amnios 9 
what  we  may  affirm  is,  that  the  Juice  of  which, 
the  Ovum  is  fill’d  at  firft  proceeds  only  fro m 
thence ;  the  VefTels  are  not  yet  unfolded  enough  to 
receive  the  Fluids :  as  there  are  in  Adults,  for  exam¬ 
ple,  arterial  Dutfts  that  carry  the  Sweat  out  of  the 
Body,  and  Veins  that  carry  the  Moiftnefs  of  the 
Bath  into  the  Blood  ;  fo  there  are  Dudls  in  the 
Ovum  that  abforb  the  nouriffiing  Juice  of  the 
Uterus.  gdly,  It  may  be  that  in  the  time  of  the 
Blood’s  circulating  from  the  Artery  into  the  um¬ 
bilical  Vein,  that  there  are  Filtres  as  well  there  as 
in  different  parts  of  the  Body,  to  fecrete  the  Matter 
in  which  the  Foetus  fwims.  Of  thefe  three  Ways 
that  which  we  may  fay  furnifhes  the  Fluid  is  the 
laft,  efpecially  when  the  Foetus  is  become  large  ; 
the  Reafon  of  it  is  that  in  almoft  all  the  Parts  of 
the  Body  Secretions  are  performed  at  the  Orifice  of 
the  Arteries  and  Veins ;  in  all  Appearance  this 
Fluid  is  fecreted  as  the  Lymph,  for  the  Lymph, 
comes  from  the  Arteries. 

The  fourth  Queftion  we  may  enquire  into  is 
whether  the  umbilical  Veflels  nouriffi  the  Foetus? 
ifi ,  There  are  Obfervations  that  demonftrate  the 
Navel  not  to  be  fo  abfolutely  neceffiiry ;  it  was 
not  found  in  Foetus’s  who  were  perfectly  well,  and 
ftill  wanted  the  umbilical,  zdly,  Nutrition  could 
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not  be  made  the  firft  Months  in  this  manner,  a  s 
we  have  already  faid. 

From  thefe  Difficulties  they  have  had  recourfe 
to  the  Mouth,  through  the  which  it  was  pretend¬ 
ed  that  the  Fluid  of  the  Amnios  entered  to  nourifh 
the  Foetus.  Hippocrates ,  as  well  as  Democritus , 
Epicurus  and  Plutarch ,  were  of  that  Opinion. 
After  thefe  Philofophers,  Entius ,  Charleton ,  Bayle , 
and  Everhard  defended  this  Opinion  ;  at  laft  Mr. 
Heijler  brought  thefe  following  Reafons.  i ft,  In 
the  Foetus  of  a  Cow,  he  found  in  the  Stomach, 
CEfophagus  and  Mouth  a  gelatinous  Fluid,  con¬ 
tinued  with  that  of  the  Amnios,  and  of  the  fame 
Nature,  idly.  There  were  found  Faeces  in  the 
Inteftines.  3 dly.  The  Fluid  of  the  Amnios  is  in 
great  Quantity  during  the  firft  Months  of  Preg¬ 
nancy,  but  very  little  is  found  in  the  laft  •,  it 
feems  nothing  can  confume  it  but  the  Foetus. 
4thly,  This  Fluid  is  fo  proper  for  Nourishment 
that  nothing  better  can  be  wiffied  for.  pthly,  It 
feems  that  this  fluid  is  propei’d  in  the  CEfopha¬ 
gus  and  Stomach  by  the  Action  of  the  Uterus, 
which  always  refills  the  Dilatation,  by  the  Preflure 
of  the  Mufcles  of  the  Abdomen,  and  Air  that 
environs  the  Body  of  the  Mother.  6thly,  This 
appears  neceftary,  in  order  that  the  CEfophagus, 
Inteftines,  Ladteal  Veffels  and  Thoracic  Canal 
may  open  and  be  accuftomed  to  the  Fundtions  that 
they  are  defigned  for.  Mr.  Heifer  before  he  gave 
thefe  Reafons  faid,  that  the  Fluid  that  was  found 
in  the  CEfophagus  was  like  that  of  the  Amnios, 
and  that  it  was  changed  in'  the  fmall  Guts  ;  two 
Objedlions  were  made  againft  this  Opinion.  1 ft, 
'That  we  fometimes  find  Foetus’s  who  have  their 
Mouths  Ihut ;  we  anfwer,  that  this  happens  but 
very  rarely  •,  that  thefe  Foetus’s  die  very  loon,  or 
that  there  are  other  Dudts  to  receive  the  Juice  of 
the  Amnios.  2 dly,  They  fay  the  Foetus’s  refpires 

not. 
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not,  and  cannot  therefore  fwallow  this  Fluid  * 
fome  anfwer  that  we  cannot  draw  Confequences 
from  the  Adult  to  the  Foetus,  that  the  one 
cannot  perform  his  Fun&ion  without  Re fpi rati¬ 
on,  but  is  not  the  fame  with  the  other,  who 
living  in  thefe  Waters  need  no  Prefiure  of  Air 
to  a  <51.  This  Anfwer  is  not  fatisfadlory  ;  if  the 
Air  is  abfolutely  neceffary  in  the  New-born  for 
Deglutition,  it  is  not  lefs  fo  in  the  Foetus ;  the 
Organs  are  the  fame,  they  have  need  of  the  fame 
Succour. 

Mr.  Heifter  as  well  as  Bergerus  affirm  with  good 
Reafon  that  the  Motions  of  the  Mother,  Refpi- 
ration  and  Compreffion  of  the  Mufcles  propel  with 
Force  the  Juice  of  the  Amnios  into  the  CEfopha- 
gus  ;  this  is  a  mechanic  Reafon,  while  the  above- 
fiid  proves  nothing,  we  may  therefore  affirm  that 
the  Foetus  is  nourifbed.  1/?,  Partly  by  the  Fluid  cf 
the  Amnios,  and  hence  we  find  a  Reafon  that  de- 
monftraces  the  Lafteal  Canals  to  be  open.  It  is 
j  true  neverthelefs  that  we  might  fay  the  Fluids 
that  flow  in  the  Stomach  and  Inteftines  through 
the  glandular  Filtres  are  abforbed  again  by 
thela&eal  Veffels  •,  we  fee  likewife  that  the  Faeces 

(ought  to  be  lodged  in  the  large  Inteftines.  By 
the  fame  Reafon  that  in  Children  who  are  nou- 
rifned  by  Milk,  we  may  alfo  fay  that  the  fame 
thing  might  happen  becaufe  of  the  Subftances  fil¬ 
trated  thro’  the  inteftinal  Glands.  There  is  only  one 
Difficulty  againft  Heifter ,  viz.  ift.  How  the  Foe- 
tus  would  not  be  incommoded  by  the  vaft  Quantity 
of  Water  that  might  enter  its  Stomach.  2 dly. 
The  Foetus  is  nourifhed  by  the  milky  Juice  that 
comes  to  it  through  the  umbilical  Vein  •,  this  is 
even  the  principal  Aliment  that  nourifhes  and 
gives  it  Accretion,  %dly,  During  the  fir  ft  Day  it 
I  is  nourifhed  by  a  Fluid  we  in  another  Place  fpoke 
of,  fince  the  Veffels  are  not  as  yet  enough  unfolded 
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to  receive  the  Juice  that  mull  circulate  there  af¬ 
terwards,  and  is  too  thick  to  enter  there. 

The  fifth  Queftion  to  be  afked  is,  what  ufe  are  the 
umbilical  Arteries  of?  If  they  do  not  carry  back 
the  Blood  to  the  Mother,  of  what  Ufe  are  they 
in  the  Placenta.  ifi,  The  Arteries  bring  back 
the  Blood  to  the  Placenta  to  nourilh  it.  idly.  To 
filtrate  there  the  Fluid  that  enters  the  Amnios. 
3 dly.  To  convey  the  Lymph  to  the  lymphatick 
Vefiels.  4 thly.  To  difcharge  the  Foetus  of  the 
great  Quantity  of  Blood  that  could  have  incom¬ 
moded  it.  5thlyy  To  give  Accretion  to  the  fmall 
Dudbs  that  enter  the  Uterus.  The  Juice  that  flows 
from  the  Womb  cannot  give  them  Accretion  •,  all 
that  is  in  our  Body  is  nourilhed  by  Arteries ;  it  is 
the  fame  as  in  T rees,  their  Roots  are  augmented 
and  nourifhed  by  the  Juice  that  returns  from  the 
Body  of  the  Plant. 
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HEN  the  Ovum  is  loofened  from  the  Ova 


VV  ry  it  enters  the  T  ubes  that  carry  it  at  laft 
into  the  Womb  by  their  Contraftion,  aided  by 
the  Preffiire  of  the  neighbouring  Parts,  at  laft 
when  it  is  in  the  Womb  it  there  adheres  clofely.  It 
at  firft  appears  like  a  transparent  Bulla  of  Cryftal ; 
we  find  a  Fluid  in  this  Bulla  refembling  the  White  of 
an  Egg  •,  the  Fluid  at  laft  prefents  a  kind  of  Cloud, 
which  afterwards  forms  the  Lineaments  of  the  Foe¬ 
tus.  -The  firft  thing  obferved  to  have  any  Figure  is 
the  Head  and  the  two  lower  Ventricles  of  the  Brain : 
thefe  two  Lumps  are  at  firft  reprefented  by  two 
Bullae  that  from  which  the  Head  fprings  is  consi¬ 
derably  larger  than  all  the  reft.  Inftead  of  Eyes  we 
perceive  two  Points  in  it,  the  Mouth  is  exprefs’d  by 
a  Line  that  runs  from  one  Ear  to  the  other;  a  Nofe 
is  alfo  obferved,  although  very  obfcurely,  by  a 
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fmall  Filaments  perpendicular  to  the  Line  we  have 
been  fpeaking  of ;  the  Spine  and  Neck  are  no¬ 
thing  but  very  fmall  Filaments,  though  afterwards 
they  form  fuch  ftrong  and  confiderable  Parts.  In 
Figures  of  growing  Foetus’s  we  reprefent  the  fu- 
perior  and  inferior  Extremities  by  a  Length  pro¬ 
portioned  to  the  Extent,  which  we  afterwards  fee  5 
neverthelefs  we  perceive  nothing  but  fimple  Stumps 
that  rife  out  of  the  Body.  As  for  Example,  if 
the  Wrift  were  planted  at  the  Infertion  of  the 
Humerus,  thefe  Members  lengthen  by  Degrees 
and  take  the  Figure  that  they  have  in  an  Adult ;  in 
this  Stare  all  the  Bones  are  only  membranous  or 
filamentous,  they  harden  and  grow  according  to 
the  Degrees  we  have  elfewhere  obferved.  I  fhall 
not  here  explain  how  the  young  Chicken  is  formed 
in  the  Ovum,  as  Malpighi  has  done  it,  it  would 
be  foreign  to  my  Purpofe. 

This  manner  of  the  Formation  of  the  Fcetus 
appears,  according  to  fome,  to  deftroy  the  Opi¬ 
nion  of  thofe  who  advanced  that  there  was  nothing 
but  an  unfolding  of  the  Parts  ;  if  the  Parts  did 
nothing  but  extend,  we  lhould  fee  them  appear 
otherwife  than  in  Bullae,  befide,  they  would  not 
appear  fucceffively  ;  this  Difficulty  is  of  great 
Confequence,  though  it  was  anfwered,  that  the 
Parts  already  organifed  may  be  inflated  one  after 
the  other. 

As  many  Ova  as  there  fall  in  the  Womb  fo 
many  Foetus’s  are  produced ;  neverthelefs  from  one 
Ovum  may  fpring  Twins ;  thofe  that  are  Teamed 
from  two  Ova  have  each  their  Coats  and  Placenta 
feparated  ;  thofe  that  fpring  from  one  only  have 
often  at  leaft  one  common  Coat.  The  Cafe  ob¬ 
ferved  by  Steno  happens  rarely  ;  this  Anatomifl: 
fays,  he  found  three  Foetus’s  contained  in  one  com¬ 
mon  Membrane,  and  wrapt  each  in  a  different 
Amnios,  Twins  that  are  found  in  one  Tegument 
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are  commonly  fubjefft  to  Abortion  ;  they  are  alia 

diverfly  united  and  form  monftrous  Conjun&ions  ? 

as  theFoetus’s  are  united,  fo  there  are  formedLumps 

of  different  Placenta,  and  fometimes  one,  two  and 

three  are  found  united  together. 

How  can  two,  three  or  four  Foetus’s  have  the 

fame  Placenta,  a  particular  Navel  String  and! 

Membrane  ?  The  Reafon  of  it  is,  that  many  Ova 

are  united  to  the  fame  Calix,  hence  a  part  of  every 

Ovum  is  fixed  to  the  Ovary  :  all  thefe  Parts  for  nil 

a  common  Placenta,  whence  a  Navel  String  goes 

oft  towards  every  Ovum  *,  two  Ova  may  be  united 

together  by  a  Lufus  Natur a,  fo  that  their  Cavities 

form  but  one,  then  will  the  Foetus  be  contained  in 

the  fame  Membrane.  Thus  by  fome  Accident  it 

¥ 

may  likewife  happen  that  the  external  Membranes 
of  every  Ovum  are  united,  while  the  internal  will 
remain  feparated  ;  and  this  is  the  Cafe  of  Stem, 
Laftly,  There  may  be  infinite  Varieties,  according 
to  the  Accidents  the  Parts  undergo  in  the  Confor¬ 
mation. 

Men  are  perhaps  formed  as  Edifices,  in  the 
building  of  which  the  Foundations  are  firft  laid. 
It  feems  that  all  their  Parts  exift  not  before  their 
unfolding;  for  this  Reafon  there  was  formerly  a 
Difpute  concerning  the  Progeneration  of  the  Parts. 
The  Members,  fays  Hippocrates,  grow  in  the  fame 
time,  but  thofe  that  are  largeft  appear  fooneft.  It 
is  fuperfluous,  fays  Malpighi ,  to  afk  whether  the 
Heart  is  formed  before  the  Brain,  or  the  Blood 
before  the  lieart ;  every  thing,  according  to  that 
great  Anatomift,  exifts  in  the  fame  time  ;  the 
Vefifels  do  nothing  but  five]]  and  extend.  Harvey 
pretended  the  contrary,  and  with  fome  Founda¬ 
tion.  There  were  great  Difputes  formerly  to 
know  whether  the  Parts  were  to  be  divided  into 
Spermatics  and  Sanguinary  ;  all  the  Parts  are  for¬ 
med  of  the  fame  Matter.  In  the  Foetus  we  fee 

nothing 
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nothing  red  in  the  firft  Days  of  its  Formation,  af¬ 
terwards  the  circulating  Fluids  in  pa  fling  through 
the  Filtres  take  a  red  Tin&ure  ;  thefe  Fluids  thus 
redden’d  give  their  Colour  to  the  Parts  that  have 
Veflels  large  enough  to  let  them  pafs ;  the  others 
that  are  too  flrait  are  notified  but  by  a  white  and 
milky  Fluid.  Bergerus  tells  us,  that  in  a  Mole 
filled  with  Blood  Veffels  he  found  a  Veficle  as 
large  as  a  Pigeon’s  Egg,  and  full  of  a  cryftalline 
Lymph,  the  Embrio  fwam  in  it;  it  was  as  large  as 
a  great  Ant,  and  feemed  formed  of  a  milky  Sub- 
ftance :  it  was  fixed  to  a  little  String  ;  the  Body 
feemed  to  have  afmall  Curvature;  the  Lineaments 
of  the  Head,  Eyes  and  Members  were  clearly 
diftinguifhed,  but  we  could  not  perceive  any 
Trace  of  Blood  there  was,  but  the  external  Part 
fixed  to  the  Mola,  which  appeared  red ;  we  law 
perfectly  well  the  Fibres  that  fprung  from  the 
Navel  String,  and  its  Roots  whence  the  Placenta 
fhouid  have  taken  its  rife. 

The  Foetus’s  unite  fometimes  and  form  monftrous 
Bodies  ;  were  there  in  the  Ovum  monftrous  Em¬ 
bryo’s  ?  Or  were  thefe  Monfters  formed  after¬ 
wards  by  a  fimple  Union  f  by  a  Lufus  Natures 
the  Lineaments  of  a  Monfter  might  be  traced  in 
the  Egg.  But  firft,  it  is  certain  the  Imagination 
multiplies  the  Parts  of  the  Foetus  in  feveral  Cafes  ; 
there  have  been  Examples  that  Women  with 
Child,  after  being  (truck  with  the  Idea  of  a  Mon- 
fter,  have  brought  forth  Monfters.  2 dly.  We 
daily  fee  Children  wear  the  Marks  of  their  Mo¬ 
ther’s  longings.  3 dly,  As  flefh  joins,  fo  by  diverfe 
Accidents  the  two  Embryos,  when  they  appear 
nothing  but  a  milky  Subftance,  may  be  joined  one 
to  another. 

There  have  been  Philofophers  who  would  ex¬ 
plain  the  Effefts  of  Imagination  on  the  Foetus  ; 
none  but  fuperficial  Wits  can  give  fatisfaftory  Ex- 
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plications  ;  we  know  nothing  in  the  human  Body 
but  Matter  and  Motion.  When  a  Mother  is  ftruclc 
with  fome  ObjeCt  the  Motion  encreafes  in  her  Bo¬ 
dy,  becaufe  of  the  Trouble  that  rifes  in  her  Soul ; 
this  Motion-  cannot  be  communicated  to  the  Fce- 
tus  but  by  thefe  two  Ways,  i Jl,  The  Blood  and 
the  Nerves  of  the  Mother  agitate  the  Womb  ; 
this  Agitation  caufes  diverfe  Ofcillations  in  the 
Veffels,  or  in  the  Roots  that  fix  the  Placenta  to 
the  Womb  •,  thefe  Ofcillations  cannot  but  con¬ 
tract  or  dilate  the  Veffels  •,  what  will  this  Dilata¬ 
tion  or  Contraction  produce  ?  A  Motion  more  or 
lefs  rapid  in  the  Fluids  *,  but  that  Velocity  or 
Lentor  will  be  equal  throughout  all  the  Body,  there¬ 
fore  one  part  will  not  be  more  fhaken  than  the 
other.  Let  us  even  fuppofe  that  Motion  aug¬ 
ments  in  one  Part:  can  this  Velocity  only  form  a 
Part  organis’d  with  all  the  Proportions,  and  like 
to  that  which  ftrikes  the  Eye  of  the  Mother  ?  We 
mull  either  be  very  blind  or  exceedingly  clear- 
lighted  to  conceive  fuch  a  Phaenomenon.  2 dly. 
The  Motion  of  the  Mother  may  be  communicated 
to  the  Child  by  the  Fluids  that  fhe  fends  thither. 
But  1 ft,  the  blood  pafles  not  from  one  to  the  o~ 
ther,  as  we  have  proved :  There  is  but  one  fort 
of  Milk  that  enters  into  the  Roots  of  the  Placen¬ 
ta  ;  we  know  how  flow  the  Secretions  are  :  hence 
we  may  conclude,  whether  the  Augmentation  of 
the  Motion  can  be  confiderable,  if  nothing  but 
the  Milk  is  the  Production  of  it.  2 dly.  If  even 
the  Blood  fliould  flow  from  the  Womb  into  the 
Foetus,  its  Motions  would  be  but  very  flow  in  the 
Ramifications  of  the  Placenta  ;  it  would  run  a 
little  fwifter  in  the  umbilical  Vein,  but  in  entring 
into  the  different  Parts  of  the  Foetus  it  prodigi- 
oufly  decreafes.  Why,  for  Example,  if  carried 
with  equal  Svviftnefs  to  both  fides  of  the  Head, 
ihall  it  form  an  Excrefcence  on  one  fide  and  not 
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s  on  the  other  ?  Why  will  it  break  the  Legs  or 
Arms  of  the  Embryo,  becaufe  its  Mother  had  feen 
a  Man  broke  upon  the  Wheel  ?  Why  will  it  form 

|  Figures  of  Animals  that  prefent  themfelves  to  the 
Eyes  of  a  Woman  with  Child  ? 

Since  we  have  feen  that  there  was  no  mechanic 
Law  that  can  produce  this  Effect,  let  us  fee  whe¬ 
ther  there  be  no  other  Caufe.  1 ft,  If  the  Creator 
had  eftablilhed  that  at  the  Occa lions  of  the  Mo¬ 
tions  and  Imaginations  of  the  Mother  it  fhould 
adit  on  the  Foetus  conformably  to  thefe  Motions 
and  Imaginations,  this  might  be  the  Caufe,  bug 
it  is  not  general  •,  there  have  been  Women  {truck 
with  feveral  Objects  whofe  Impreffions  appeared 
not  in  the  Foetus,  2 dly.  If  the  Creator  has  elta- 
blifhed  thefe  Laws,  it  is  in  all  Appearance  for 
other  Reafons,  and  this  Effedt  mult  be  looked 
upon  as  one  of  the  Inconveniencies  found  in 
molt  part  of  thefe  general  Laws,  and  which  the 
fupreme  Being  did  not  judge  a  propos  to  make 
Exceptions  againlt.  %diy.  If  we  might  conjecture 
in  Matters  of  fuch  Obfcurity,  I  Ihould  fufpeCt  that 
all  this  proceeded  from  plaltic  Natures,  from  which 
the  Creator  chofe  to  form  Bodies  which  receive 
Souls  j  thefe  lecundary  Cau  fes  would  add  accord¬ 
ing  to  neceffary  Laws  which  the  Creator  had  im- 
pofed  on  them.  As  their  Adit  ion  would  not  be 
voluntary,  they  would  not  aft  but  according  to 
the  Circumftances  to  which  a  Supreme  Law  fixes 
their  ACtion,  then  a  violent  Motion  would  be  the 
Occafion  ;  according  to  which,  that  which  gives 
Form  to  Matter  would  modify  the  Foetus  ;  that 
hinders  me  from  laying  it  again  immediately 
upon  the  Creator,  becaufe  they  make  him  pro¬ 
duce,  without  any  Reafon,  a  new  organis’d 
Being.  This  Inconvenience  is  not  like  that  which 
follows  the  Laws  of  Weight  for  Example  ; 
whence  a  Motion,  more  or  lefs  violent,  refults  on 
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certain  Occafions  that  puts  the  Texture  of  Bodies? 
out  of  Order ;  but  here  they  introduce  God  work¬ 
ing  to  form  Beings  of  as  difficult  Productions  as 
the-beft  organis’d  Bodies,  and  this  without  any 
NecefTity  •,  we  might  rather  attribute  this  Work  to 
depending  Caufes  that  were  ordered  to  modify  the 
Matter,  according  to  diverfeCircumftances. 

The  Refemblance  of  Children  to  their  Parents 
may  proceed  from  thefe  plaftic  Natures  which 
form  the  Vifage,  according  to  the  fprightly  Ima¬ 
ginations  of  the  Mother.  We  believe  that  this 
Likenefs  is  generally  a  reafonable  Foundation  to 
attribute  a  Child  to  a  Man,  but  that  is  not  a  Rule  ; 
the  Caufe,  which  is  nothing  but  the  Imagination 
that  rules  the  Addons  of  the  plaftic  Nature,  {hews 
a  Child  may  refemble  a  Man  who  is  not  his  Fa¬ 
ther  ;  that  which  is  moft  furprifing  is,  that  Chil¬ 
dren  fometimes  refemble  their  Grandfathers  whom 
their  Mothers  never  faw,  and  their  Fathers  have 
no  Refemblance  of  ;  in  this  Cafe  there  is  no  other 
Reafon  to  be  given  but  the  Idieas  of  plaftic  Na¬ 
tures.  But  we  may  fay  Children  are  like  their 
Fathers  and  Mothers  at  the  fame  time,  in  fuch  a 
manner  that  the  Features  of  the  Mother  are  more 
obi'ervable,  then  thofe  of  the  Father  will  not  ap¬ 
pear  •,  but  a  Mother,  who  will  be  more  intent  up¬ 
on  her  own  Features  than  upon  thofe  of  others,  will 
tranfmit  them  to  her  Child,  who  by  that  Means 
will  refemble  his  Grandfather.  There  were  Phy- 
ilcians  who  advanced  that  Men  might  be  formed 
without  the  Seed's  being  received  by  the  Woman  ; 
we  have  nothing  to  do,  lay  they,  but  heat  them 
by  the  warmth  of  a  Dunghill  j  but  this  is  falfe  : 
Thofe  who  advanced  this  Opinion  had  neither  Ex¬ 
perience  nor  Reafon  on  their  fide  •,  as  the  Egg 
is  never  fertile  without  the  Help  of  the  human 
Seed,  we  never  can  demonftrate  that  the  Semen 
can  produce  any  Effect  while  it  is  not  in  the  Re- 
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fervoir  that  Nature  deftin’d  for  it :  If  the  Heat 
of  the  Dunghill  could  unfold  the  Embryo,  could 
not  the  natural  Heat  unfold  it  better  in  Men  who 
retain  their  Seed  a  long  Time  ?  It  would  follow 
hence  that  a  Man  would  at  laft  find  himfelf  with 
Child.  I  know  they  have  told  us  fome  Stories 
thereupon  •,  but  thofe  are  Tales  an  Anatomift  will 
never  believe,  but  by  ocular  Demonftraiion,  or 
unlels  authentic  WitnelTes  aver  it.  Some  in  their 
Writings  have  faid  that  young  Women  have  con¬ 
ceiv’d  without  the  approach  of  the  Male  ;  but 
this  is  alfo  to  be  rejected.  It  is  unneceffary  to  re¬ 
fute  luch  Opinions. 

1 ft.  The  Bones  of  the  Cranium  are  very  dif¬ 
ferent,  in  the  firft  Months  they  are  only  mem¬ 
branous  ;  their  middle  is  the  firft  part  that  be- 
.  gins  to  offify,  becaufe  the  Arteries  advancing  to¬ 
wards  the  Centre  of  the  Bone  become  extremely 
fmall  ;  on  the  account  of  their  Smallnels  they 
are  flopped  by  Degrees  by  the  white  Subftance 
of  the  Blood  which  is  there  congeal’d  ;  the  Cel¬ 
lules  which  are  in  the  bony  Subftance  at  the 
fide  of  the  Velfels,  and  are  alfo  filled  with  that 
white  Subftance  which  is  there  depofited  in 
Filtres,  in  fwelling  by  Degrees  diminifh  the 
Diameter  of  the  Veffels,  that  hence  being  ftrait- 
ened,  retain  the  cerous  part,  which  not  being 
able  to  circulate  any  more  in  the  ftraiten’d  Vef¬ 
fels  congeal  there  entirely,  and  form  an  hard  Sub¬ 
ftance;  in  Word,  the  laft  Parts  that  offify  are 
the  laft  Veffels  which  terminate  in  a  Point,  and 
become  hard  to  form  the  Sutures.  Some  are  of 
Opinion  that  -  it  is  performed  in  the  following 
manner.  It  proceeds  from  the  Veffels  of  the 
Brain,  which  palling  between  the  Bones  of  the 
Cranium,  when  they  are  arrived  at  the  exter¬ 
nal  Surface,  do  not  continue  their  Wjiy  in  a 
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direct  Line,  but  are  forced  on  the  Convexity  of 
the  Head ;  when  forced  they  are  fupported  a- 
gainft  the  Parts  of  Bones,  on  which  they  ad¬ 
vance  ;  thefe  Parts  which  are  below  can’t  ad¬ 
vance  againlt  thefe  Veffels,  but  thofe  that  are 
between  them  find  no  Obftacle,  and  therefore  may 
lengthen  into  a  Point ;  this  is  the  Origin  of 
Sutures.  This  Explication  is  mechanic,  but  ap¬ 
pears  not  folid  enough  ;  it  feems  that  thefe  Sutures 
have  already  been  formed  by  the  Caufe  that  fafhi- 
on’d  the  Bones  otherwife ;  befides,  by  the  fame 
Reafon  the  Sutures  fhould  be  in  the  inferior  Parts 
as  well  as  fuperior. 

2  dly,  The  bony  Dud:  of  the  Ear  has  no  Depth 
in  the  Foetus,  it  is  but  a  little  Circle,  the  Bone 
advances  afterwards  by  enlarging  •,  we  fee  no  par¬ 
ticular  Caufe  in  this,  which  is  different  from  that 
which  gives  Accretion  to  the  Bones. 

3  dly,  The  Teeth  appear  not,  they  are  gene¬ 

rally  concealed  under  the  Gums  ;  Vide  Num¬ 
ber  52.  1 ft,  We  immediately  find  thofe  which 

appear  the  firft,  and  which  fired  laft.  2 dly. 
Under  thefe  we  find  others  that  are  the  Buds  of 
the  fecond,  and  occalion  the  fhedding  of  the  firft  by 
their  continual  pufhing  them  forwards :  The  Teeth 
have  their  Veffels  that  enter  thro’  their  Roots,  and 
when  the  Blood  doth  not  circulate  there,  and 
refts  in  the  Body  of  the  Tooth,  then  the  inter¬ 
nal  Part  grows  carious.  2>dly^  The  cutting  of 
Teeth  muft  give  the  Infant  a  great  deal  of  Pain, 
fince  it  muft  pierce  the  Gum  and  enlarge  the 
Socket. 

4 thly.  The  Foetus  refpires  not,  however  fome 
Authors  haveoppofed  it  •,  Hippocrates  fays,  the  Foe¬ 
tus  pumps  Air  through  the  Noftrils  and  Mouth. 
The  great  Mr.  Boyle  brought  fome  Proof  to  fup- 
porc  a  part  of  this  Opinion  at  leaft.  The  Feet  us, 

properly 
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properly  fpeaking,  refpires  not  according  to  his 
Opinion ;  neverthelels,  fays  he,  as  it  appears  by 
our  Experiments,  that  all  the  Fluids  contain  Air, 
it  will  not  be  an  abfurd  Opinion  to  believe,  that 
the  Foetus  being  fomewhat  grown  refpires  a  little, 
fince  the  fuperior  part  of  the  Amnios  is  emptied 
of  its  Fluid,  and  is  only  filled  with  a  vaporous 
Fluid.  He  proves  it  by  the  Cries  of  the  Child 
which  is  as  yet  in  the  Womb,  and  by  the  Noife  of 
the  young  Chickens  which  the  Hen  has  not  hatch’d. 
Monfieur  Spon  was  perfuaded  by  thefe  fame  Rea- 
fons,  that  the  Foetus  refpires  in  the  laft  Months, 
but  without  any  great  Adtion  of  the  Mufcles  of 
the  Thorax ;  the  following  are  a  few  Reafons  to 
prove  that  there  is  no  Refpiration  in  the  Foetus 
before  its  entrance  into  the  World,  ift.  The 
Diaphragm  is  extraordinarily  arched.  2 dly,  The 
Lobes  are  flatten’d  and  rais’d  towards  the  external 
Part.  %dly,  As  foon  as  the  Lungs  have  refpired 
they  fwim  on  the  Surface  of  the  Water,  and  take 
a  veficular  Form.  But  4 thly,  When  they  have 
not  refpired,  they  fall  to  the  Bottom  when  put  in 
Water,  and  have  not  the  Colour  which  the  Air 
gives  them  when  it  has  entered.  $tbly.  If  there 
were  any  Air  in  the  Lungs  of  the  Foetus  they  would 
fwell  when  put  in  the  Air  Pump  *,  neverthelefs 
this  happens  not,  be  what  Exadlnefs  foever  taken 
in  pumping  of  the  Air  when  they  are  taken  out 
of  that  Machine  they  fall  to  the  Bottom  as  before. 
6thly ,  In  a  Word,  it  is  impofiible  that  Refpi¬ 
ration  fhould  be  performed  with  the  little  Quan¬ 
tity  of  Air  that  is  found  in  the  Uterus.  Jtblyy 
That  which  was  advanced  about  the  Cries  of  the 
F'cetus  before  it  appears,  is  abfolutely  fabulous, 
the  molt  that  could  be  heard  were  Grumblings 
caufed  by  the  Motions  of  the  Waters,  Air  of  the 
Vagina  or  Inteftines  »  what  was  faid  concerning 
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the  young  Chickens  is  no  lefs  falfe,  we  never  hear 
them  but  when  the  Shell  is  broke.  Stbly,  Some 
Authors  afferced  that  the  Placenta  performed  the 
Duty  of  the  Lungs,  and  by  its  Means,  the  Mo¬ 
ther  turn iflred  the  Foetus  with  Air  neceffary  for 
Life.  We  cannot  deny  that  there  paffes  a  lit¬ 
tle  Air  from  the  Mother  to  the  Child,  but  doth 
that  prove  Refpiration  in  the  Child  itfelf?  Berge - 
rus  fays,  that  the  Foetus  has  no  need  of  Air  to 
counterbalance  the  Preffure  of  that  which  the 
Mother  is  environ’d  with,  becaufe  it  receives  from 
the  Mother  a  Portion  of  Lymph  very  much  rarer 
lied,  which  is  enough  agitated  by  the  iEther. 
ytbly,  The  Motion  of  the  Blood  is  very  flow  •,  in 
Dogs  that  are  yet  enclofed  in  thefe  Waters  we 
fcarce  feel  the  Pulfation  of  the  Heart,  but  when 
the  Animals  have  once  refpired,  the  reciprocal 
Motions  of  the  Thorax  make  the  Blood  flow  with 
Rapidity. 

Sthly,  The  Blood  circulates  in  the  Heart  of  a 
Foetus  differently  from  that  in  an  Adult ;  there 
have  been  two  Opinions  thereon  that  have  made  a 
great  Buftle.  The  Opinion  generally  received 
was  ifi.  That  the  Blood  of  the  Vena  Cava  that 
entered  into  the  right  Auricle  pafled  in  part  into 
the  right  Ventricle,  that  from  this  Ventricle  it 
was  propel ’d  during  the  Contraction  of  the  Heart 
into  the  pulmonary  Artery  :  as  the  Veffels  of 
the  Lungs  inofculate  in  the  Foetus,  and  that 
the  Thorax  and  Diaphragm  comprefs  them, 
the  Blood  can’t  pafs  there  but  in  very  little  Quan¬ 
tities,  it  is  therefore  neceffary  that  the  Blood 
Ihould  flop,  -  if  it  had  no  other  Paflage,  but  Na¬ 
ture  has  taken  care  of  that  Inconvenience ;  fhe 
formed  a  Dud  which  fprings  from  the  pulmonary 
Artery  to  the  Aorta,  the  Blood  therefore  not  be¬ 
ing  able  to  pafs  freely  into  the  Lungs  is  thrown 

into 
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into  this  Dud ;  we  fee  neverthekfs  as  the  Blood 
of  the  Aorta  refills  a  little  againft  the  Entry  of 
the  Blood  which  is  in  that  Dud,  the  pulmonary 
Artery  will  neceflarily  fwell  and  become  thicker 
than  the  Vein.  After  having  conduded  the  Blood 
through  the  right  Ventricle,  let  us  return  to  the 
right  Auricle.  The  Auricles  are  two  Bags  placed 
one  over  againft  the  other  ;  in  the  Partition  that 
feparates  their  Cavity  we  fee  a  Hole  that  forms  a 
Communication  with  thefe  two  Bags,  in  that  Hole 
we  muftobferve  afuperior  and  inferior  Arch;  the 
fuperior  forms  a  fort  of  Croifiant  in  the  right  Au¬ 
ricle  ;  from  the  Lips  of  the  inferior  rife  two 
Membranes,  one  on  each  fide  ;  the  Membrane  of 
the  right  fide  enters  into  the  left  Bag,  united  with 
that  of  the  right  fide  it  forms  a  Croifiant,  whofe 
Points  fix  at  the  Tides  of  the  Hole ;  this  Croifiant 
at  firft  doles  but  a  part  of  the  Hole,  at  laft  it 
raifes  and  Hides,  if  we  may  fio  fay,  as  a  Safh 
on  the  middle  Partition  of  the  two  Bags,  at 
laft  it  is  found  two  Fingers  breadth  above  the 
Hole ;  but  there  are  no  other  but  thefe  Points 
that  are  fixed,  that  which  is  between  them  both 
form  a  fort  of  Bag  fowed  up  at  one  End  ;  there 
even  is  often  a  fmall  Opening  that  communicates 
from  the  right  Bag  in  the  left.  The  Blood  that 
comes  in  the  right  Auricle  divides,  one  part  en¬ 
ters,  as  we  have  fa  id,  into  the  right  Ventricle, 
the  other  pafies  through  the  Plole  that  com¬ 
municates  in  the  left  Auricle,  from  thence  the 
Blood  circulates  in  the  right  Ventricle,  and  is 
thrown  into  the  Aorta  ;  thefe  two  Holes  muff: 
of  Neceffity  have  exifted  for  two  Reafons.  ift. 
All  the  Blood  would  have  had  a  great  deal  of 
Difficulty  to  pafs  through  the  arterial  Canal,  and 
would  have  too  much  dilated  the  pulmonary  Ar¬ 
tery.  2#y}  Without  this  the  left  Ventricle  would 
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fcarce  have  received  any  Blood,  and  fo  could  not 
have  dilated  enough,  when  the  Blood  would  have 
pa  fled  through  the  Lungs  ;  I  lay  the  fame  of  the 
beginning  ot  the  Aorta. 

They  were  going  to  eftablifh  an  Opinion  con¬ 
trary  to  this:  it  was  thought  that  the  Blood  which 
pafles  from  the  right  Ventricle  into  the  pulmonary 
Artery  pafs’d  through  the  Lungs,  returned  by  the 
left  Auricle,  entered  partly  into  the  right  through 
the  Foramen  Ovale ,  and  partly  into  the  left  Ven¬ 
tricle  ;  this  Opinion  is  not  well  grounded,  ijl. 
We  fee  the  Membrane  that  fprings  from  the  right 
lide  of  the  Hole  enters  into  the  left  Auricle,  and 
forms  a  kind  of  Flat,  inclined  to  receive  the  Blood 
of  the  right  Auricle,  idly.  When  we  blow  from 
the  right  Auricle  into  the  left,  the  Membrane  Ihuts 
the  Hole,  and  hinders  the  Air  from  returning. 
gdly,  We  fee  no  ufe  for  this  Circulation. 

From  the  time  that  the  Air  has  entered  the 
Lungs  the  Veflels  that  were  fhrunk  lengthen ; 
their  Comprefiion  is  lefs,  becaufe  the  bronchial 
Veflels  being  fwoln  leave  a  Space  between  them  : 
The  fanguinary  Dudls  that  are  in  the  Interftices 
may  then  receive  the  Blood  more  eafily  ;  Expira¬ 
tion  which  follows  Infpiration  prefles  the  Veflels, 
and  exprefles  the  Fluids  in  the  left  Auricle  ;  the 
Blood  that  fwells  this  Auricle  pufhes  the  Valve 
againft  the  Hole,  juft  as  the  Air  which  is  there 
Ihut  up  in  blowing  ;  this  Valve  rifes  by  De¬ 
grees  and  lies  clofe  to  the  Circumference  of  the 
Hole. 

T wo  Queftions  might  be  here  aflced.  i ft,  Why 
the  Membrane  or  little  Valve  flips  over  the  Hole? 
idly ,  Why  the  Part  anfwering  the  Circumference 
of  the  Hole  lies  clofe  there?  To  the  firft  I  an- 
fwer,  that  the  Membrane  grows,  and  by  its 

growth  it  acquires  Extenfion  enough  to  cover  the 
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Hole  •,  we  can  give  no  other  Explication  to  this 
Phenomenon,  for  we  don’t  fee  that  this  Mem- 
brane  is  drawn  by  fome  Caufe  towards  the  fuperior 
part  of  the  Hole.  As  for  the  fecond  Queftion,  the 
Membrane  lies  not  always  entirely  clofe  to  the 
Circumference  of  the  Hole,  there  often  remains  a 
fmall  Paffage  •,  it  was  faid,  that  the  Blood  pufhing 
againft  that  Valve  laid  it  clofe  to  the  Hole,  but 
that  is  very  uncertain. 

6thly ,  The  Liver  is  very  large  in  a  Foetus;  this 
proceeds  from  the  Diaphragm’s  being  immove¬ 
able,  and  therefore  Inability  of  compreffing  it  ; 
but  as  foon  as  the  Air  has  put  this  mufcular  Par¬ 
tition  in  Motion  immediately  the  Liver  is  com- 
preffed,  the  Blood  cannot  then  fwell  that  Vifcus 
as  before.  It  is  the  want  of  Refpiration  that  o- 
bliged  Nature  to  form  the  venal  Dudt  to  fhorten 
Circulation  ;  if  all  the  Blood  were  obliged  to  cir- 
calate  through  the  Liver,  there  would  have  been 
a  Difficulty  for  Its  Exit,  becaufe  there  would  not 
have  been  Force  Efficient  to  propel  it  ;  and  thus 
this  Vifcus  would  fwell  extraordinarily,  and  Nou- 
riffiment  could  not  have  been  fent  time  enough  to 
the  Foetus,  befides,  a  part  of  the  nutritious  and 
milky  Juice  would  have  been  filtrated  in  the  Li¬ 
ver:  For  all  thefe  Reafons  Nature  has  wifely  made 
a  Canal  in  the  Sinus  of  the  Vena  Porta,  to  tranf- 
port  the  Blood  immediately  into  the  Vena 
Cava ;  when  the  umbilical  Vein  receives  no  more, 
the  Vena  Cava  compreffes  the  Canal,  and  at  laft 
ihuts  it. 

Jlbly,  The  Capfuls  Atrabilaria  or  the  Renes 
Succenturiales  are  much  larger  in  the  Foetus  than 
in  the  Adult.  Valfalva  fpeaks  of  a  Difcovery, 
which  he  pretends  to  have  made  thereon  :  This 
Anatomift  fays,  he  difcovered  a  Veffel  that  ter¬ 
minated  in  the  Epidydimis  of  Men  and  Ovaria  of 

’Women ; 
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Women  we  ought  to  wait  till  this  be  confirmed 
by  fome  very  eminent  Anatomift.  Could  not 
Valfalva  miftake  and  take  fome  little  Nerve  that 
runs  that  way  for  a  Veffel  ?  As  for  the  Reafon  of 
the  fwelling  of  thefe  Capfulae,  we  have  obferved 
nothing  that  could  difcover  it. 

Stbly,  After  having  feen  the  principal  Differ¬ 
ences  in  the  Foetus  compared  with  the  Adult, 
we  mu  ft  anfwer  one  Objection  which  might  be 
rais’d  againft  our  Affertion  of  the  Blood’s  pa  fi¬ 
fing  in  the  Lungs  as  foon  as  the  Foetus  refpires ; 
why,  fay  they.  Hows  it  not  always  the  fame 
Way  ?  ifi.  When  the  tracheal  Veficles  are  fiwoln, 
the  Veffels  that  were  contracted  and  fhrunk  ex¬ 
tend  •,  they  cannot  extend  if  there  are  not  found 
empty  Spaces,  confequently  the  Blood  will  be 
propel’d  there  by  the  fame  Reafon  that  the 
Pifton  re-enters  the  Syringe,  idly.  The  Veffels 
being  no  more  ft  op’d,  the  Blood  which  is  pro- 
peFd  ftraitly,  will  circulate,  without  turning  a- 
bout,  through  the  fides,  as  before;  for  the  Force 
with  which  it  entered  in  the  lateral  Duft  is 
proportioned  to  the  Refiftance  which  is  found 
at  the  Entry  of  the  Lungs.  3 dly.  In  proportion  as 
more  Blood  palfies  into  the  Lungs,  there  en¬ 
ters  more  in  the  Aorta  •,  for  the  Aorta  fwell’d  mult 
comprefs  the  oblique  Orifice  of  the  arterial  Canal  ; 
we  fee  alfo  that  this  Extremity  is  the  firft  that 
lliuts. 

qthly.  We  may  ftill  alk  why  the  Blood  conti¬ 
nues  not  paffing  into  the  Liver  through  the  venal 
DuCt?  We  may  give  almoft  the  fame  Reafon  : 
The  Diaphragm  comprelfing  the  Liver,  preffes 
out  the  Blood  and  makes  it  re-enter  the  Vena 
Cava :  the  Veffels  that  were  extremely  fwoln  will 
be  then  found  empty,  and  thus  in  Expiration  the 
Diaphragm  riling,  the  Blood  will  enter  its  Vel- 
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|  fels,  by  the  fame  Reafons  as  the  Air  in  the  Air 
j  Pump,  if  a  Hole  is  made  in  the  Receiver  5  add 
to  this,  that  the  Blood  that  enters  in  a  greater 
Quantity  in  the  Vena  Cava  comprefies  the  venal 
i  Du  (ft,  and  hinders  the  Blood  from  entring  there. 

Remark  XXXVI.  Of  the  Situation  of 
the  Foetus  in  the  TVomb. 

HE  Foetus  is  in  the  Womb  as  a  Ball  ;  that 


JL  Figure  is  the  occafion  of  its  taking  up  fo 
little  a  Space,  the  fame  as  the  Polition  of  the 

Head  towards  the  Bottom,  and  of  the  Back  a- 

* 

gainft  the  Vertebra  Lombaria.  We  have  nothing 
to  confider  but  the  Womb  in  its  Cavity,  and  we 
fhall  fee  that  this  mull  be  fo ;  but  as  it  has  the 
1  Heels  clofe  to  the  Buttocks,  and  the  Knees  to  the 
Cheeks,  the  fixed  Point  on  which  the  Body 
refts  is  the  Balls,  for  it  is  that  which  is  the  leaffc 
moveable  ;  according  to  this  Principle,  the  Head 
which  advances  more  than  the  Knees  ought  to 
carry  the  Balance,  when  violent  Motions  happen 
in  the  Foetus ;  thus  it  will  generally  look  down¬ 
wards  in  the  time  of  labour. 
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Remark  XXXVII.  Of  Lying  in. 

THE  firft  Thing  we  are  to  look  into  is  the 
Caufe  which  obliges  the  Foetus  to  attempt 
an  Exit.  It  was  faid  firft,  That  it  was  the  want 
of  Nourifhment  that  occafioned  the  Foetus’s  exit. 
But  Hippocrates ,  who  was  Author  or  Defender  of 
that  Opinion,  advanced  this  Sentiment  without 
any  Foundation ;  the  Mother  who  nourifhes  fo  often 
two  Foetus’s,  can  Ihe  want  Nourifhment  for  one  at 
the  end  of  nine  Months  ?  Befides,  when  ihe  is 
brought  to  Bed  lhe  has  more  Milk  than  would 
nourifh  a  Foetus ;  could  not  this  Milk  fuffice  for 
the  Nourifhment  before  the  Lying  in  ?  2 dly.  It 
was  faid  that  the  Infant  loofened  itfelf  from  the 
Womb,  for  the  fame  Reafon  that  ripe  Fruits  loofen 
themfelves  from  the  Tree  ;  but  then  to  fuftain  this 
Comparifon  it  is  necefiary  that  the  Roots  of  the 
Placenta  fhould  dry  in  the  fame  manner  as  the 
Stalk  of  Fruits;  neverthelefs  this  is  not  fo,  on  the 
contrary,  the  Placenta,  which  is  perfedtly  nou- 
rifhed,  is  faften’d  at  the  laft  perhaps  better  than  at 
firft.  3J/31,  It  was  advanced  that  the  Sharpnefs  of 
the  Fluids  enclofed  in  the  Amnios  obliged  the 
Infant  to  move  and  feek  its  Exit :  But  thefe  Wa¬ 
ters  have  no  Sharpnefs,  they  incommode  the  Foe¬ 
tus  no  more  than  Water  incommodes  the  Fifh  s 
when  the  Foetus  is  born,  there  is  nothing  found 
in  this  Water  but  what  is  infipid.  4 tbly,  The 
Weaknefs  of  all  thefe  Reafons  made  us  look  into 
other  Caufes  which  might  give  the  Foetus  room 
for  Motion.  As  foon  as  the  Urine  and  Excre¬ 
ments,  fays  a  celebrated  Author,  form  a  certain 
Mafs,  their  Sharpnefs,  which  incommodes  the 
Foetus  as  much  as  their  Weight,  obliges  it  to 
move  ;  by  thefe  Motions  the  Head  is  turned  on 
the  fide  of  the  Orifice  of  the  Womb,  the  Face 
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generally  is  towards  the  Coccyx,  in  this  Situation 
the  Inteftines  and  Bladder  which  are  ftimulated  by 
the  Urine  and  Excrements  ftill  caufe  more  Inqui¬ 
etude  to  the  Foetus,  and  therefore  it  attempts  more 
to  gain  its  Liberty ;  then  it  defcends,  and  caufes 
a  Tenefmus  in  the  Mother,  this  Irritation  in  her 
makes  the  Mufcles  of  the  Abdomen  aft,  which 
pulh  the  Fcetus  into  the  Bafon ;  this  Aftion  of 
the  Mother  ftill  augments  the  Tenefmus,  and  by 
Confequence  the  Efforts ;  the  Force  of  all  thefe 
Motions  opens  the  Womb,  which  is  relaxed  by 
the  Fluid  that  fpreads  and  moiftens  it ;  the  Water 
of  the  Amnios  and  Allantois  rufhes  through  the 
Rupture  of  the  comprefTed  Membranes  ;  at  laftt 
the  Flead  of  the  Foetus  prefents  itfelf  to  the  Ori- 
::  fice  of  the  Womb,  the  Aftion  of  the  Mother 
:  pufhes  it  into  the  Vagina,  which  is  rendered  flip— 
fpery  by  the  Flumour  that  iffues  from  the  mucila- 
:  ginous  and  febaceous  Lacunae  ;  the  Navel  String, 
the  Membranes,  the  Placenta  follow  the  Foetus, 
iand  generally  their  Exit  is  attended  by  an  Ffe- 
morrhage.  ,  This  Sentiment  was  advanced  by 
tCourvie ,  and  fuftained  by  Drelincourt',  the  latter 
ifaid,  that  the  Stomach  and  Inteftines  being  filled 
with  Meconium,  a  Cholick  muft  certainly  trouble 
the  Foetus:  Thefe  Pains,  fays  Drelincourt ,  move 
the  Foetus,  and  make  it  feek  its  Exit  from  the 
Womb  ;  but  the  Quantity  of  the  Meconium  is 
never  fo  great  as  this  Author  pretends,  it  is  moftly 
the  Stomach  or  the  Inteftine  Ccecum  where  this  fe¬ 
cal  Matter  is  found  ;  hence  perhaps  is  occafion’d  the 
Largenefs  of  the  Caecum.  As  there  is  no  Refpi- 
ration  in  the  Foetus,  the  Colon  which  is  not  prefs’d 
:  will  not  empty  itfelf,  and  thus  the  fecal  Matter 
will  be  accumulated  at  the  Exit  of  the  Intejlinet 
Ileon ,  and  confequently  the  Caecum  will  be  p- 
bliged  to  fwell.  $tbly,  Pechlin  and  Bohn  were  noC 
fatisfied  with  this  Opinion  •,  they  believed  it  wa$ 
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better  to  explain  the  Phenomenon  which  we  fpeak  a 
of  in  faying,  that  the  Foetus  attempting  to  refpire  i 
made  it  turn  towards  the  Orifice  of  the  Womb  ;  | 
but  it  is  neceffary  thefe  Gentlemen  explain  why 
the  Foetus  would  refpire,  fince  there  is  no  need 
of  it.  6thly ,  Bergerus  believes  that  the  trouble- : 
fome  Situation  the  Foetus  is  found  in  is  the  Caufe 
of  its  turning  and  changing  its  Place.  The  Foe¬ 
tus,  fays  he,  is,  if  we  may  fo  fay,  feated  in  thej 
Womb,  it  is  crooked  and  forms  a  Ball  to  take) 
up  lefs  room  ;  when  its  Head  is  at  the  fuperiorj 
Part,  and  its  Back  towards  the  Lumbal  Vertebras) 
of  the  Mother,  and  the  Elbows  applied  to  the): 
Armpits,  it  is  fo  heaped  up  that  the  Knees  touch  I 
the  Eyes;  the  Nofe  is  feen  between  the  Points! 
which  are  placed  on  the  Knees,  the  Legs  are  bent ! 
in  fuch  a  manner  that  the  Heels  are  very  near  the  ] 
Buttocks ;  in  this  Form,  when  it  is  come  to  a  i 
certain  Growth,  this  Crookednefs  troubles  it  and! 
makes  it  turn  to  take  another  Situation  lefs  trou- 1 
blefome;  during  the  Motions  made  for  that  Pur- 
pofe,  the  Head  turns  towards  the  Orifice  of  the 
Womb.  We  may  afk  Bergerus  whence  it  comes; 
in  general  that  the  Foetus  is  not  well  fenfible  of 
this  troubJefome  Situation  which  it  is  found  in  at 
the  end  of  nine  Months  exadly ;  nothing  of  So¬ 
lidity  can  be  anfwered  to  this.  Jthly,  There  was 
a  celebrated  Phyfician  who  Hill  alfign’d  a  Caufe 
more  mechanic.  The  Menfes,  fays  he,  flow  not 
exadly  every  Month  but  with  relation  to  the  Ple¬ 
thora  ;  as  foon  as  the  Woman  is  with  Child,  the 
Blood  that  formed  the  Plethora  fends  a  Milk  to 
the  Child  ;  neverthelefs  there  always  is  a  little  that 
accumulates  and  l'wells  the  Velfels,  but  cannot 
overcome  their  Refiltance ;  at  lait  at  the  end  of 
nine  Months  there  meets  a  Quantity  large  enough 
to  ilTue  out  through  the  membranous  Duds  of 
the  Womb;  that  Blood  can’j  rufli  out  without 

i  loofening 
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loofening  the  Roots  of  the  Placenta  which  bar  its 
Paffage ;  by  the  diverfe  Motions  which  the  Womb 
then  fuffers  is  the  Foetus  agitated,  this  Agitatiors 
caufes  it  to  move,  in  thefe  Motions  it  turns  down¬ 
wards,  a  Tenefmus  fucceeds  thefe  Motions,  &c. 
the  Mother  at  thofe  times  perceives  a  Pain  in  the 
Loins;  the  Inteftinum  Re&urn,  and  the  Bladder, 
by  the  Comprefiion  of  the  Womb,  with  great 
Difficulty  permit  the  Excrements  or  Urine  to  pafs ; 
the  Foetus  always  moving  breaks  the  Membranes 
which  furround  it,  the  Orifice  of  the  Womb,  which 
was  fhut  and  pretty  exadlly  clofed  by  the  gluti¬ 
nous  Humour  of  which  we  have  been  fpeaking, 
opens,  that  Humour  comes  firft,  and  then  fol¬ 
low  the  Waters  of  the  Amnios  that  moiften  the 
Orifice  of  the  Uterus,  which  being  irritated  is 
bound  up,  and  propels  its  Contents  towards  its 
Orifice  ;  the  Waters  flowing,  the  Foetus  is  ftraiteffd. 
This  Preflfure  caufes  diverfe  Motions  in  it,  then 
by  thefe  diverfe  Shakings  it  ftill  agitates  the 
Womb;  thefe  reciprocal  Agitations,  and  the  En - 
largement  of  the  Orifice  of  the  Womb,  caufe  a 
great  many  Pains  in  the  Mother,  efpecially  at  the 
Navel,  Arm-pits  and  Loins,  whence  they  anfwer 
to  the  Parts  of  Generation  ;  hence  we  fee  there 
mult  happen  great  Changes  in  the  Pulfe,  Heat, 
Circulation  of  the  Blood,  <UV.  at  laft  by  thefe 
Efforts  of  the  Infant  whom  the  Mother  pufhes 
with  the  Diaphragm  and  Mufcles  of  the  Abdo¬ 
men,  the  Womb  is  difcharged  of  its  Load. 

Harvey  advanced  that  the  Fluid  fhould  not  ex¬ 
pand  during  the  Labour ;  he  regards  as  natural 
Births  only  thofe  in  which  the  Infants  make  their 
Exit  wrap’d  up  in  their  Membranes ;  and  thofe 
wherein  the  Infant  comes  out  ftrip’d  of  all  the  T egu- 
ments  that  enclofed  it,  appear  to  him  contrary  to  the 
common  Courfe  of  Nature  ;  but  then  it  would 
hence  follow  that  there  would  be  no  natural  Births, 
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there  are  few  Foetus’s  that  do  not  tear  their  Co¬ 
verings  ;  befides,  we  fee  here  the  Induftry  of  Na¬ 
ture,  which  makes  the  fame  Thing  ferve  many, 
the  Waters  of  the  Amnios  that  are  neceffary  for 
the  Foetus  ferve  to  relax  the  Texture  of  the  Womb 
that  it  might  launch  out  the  eafier. 

Paree  laid,  that  the  Os  Pubis  feparated  one 
from  the  other  in  the  time  of  Delivery  feveral 
Anatom  ills  were  of  the  fame  Opinion,  but  what 
made  them  fo  was  more  their  Credulity  than  O'o- 
fervation.  How  is  it  poffible  that  the  Offa  Pubis 
which  are  fo  ftrongly  united  fnould  feparate?  We 
need  but  examine  their  Symphifis  to  demonftrate 
that  this  cannot  be  fo  :  But  then  they  will  fay 
there  have  been  Women  between  whofe  Offa  Pu¬ 
bis  they  could  have  thruft  their  Fingers  ;  if  there 
were  a  Cavity  found,  and  at  the  Sides  were  per¬ 
ceived  a  bony  Refiftance,  it  would  be  of  fome 
weight,  but  if  there  was  only  precifely  found  a 
Cavity  we  can  conclude  nothing ;  this  may  be 
thus  found  by  the  fwelling  of  the  lateral  Parts: 
Befides,  the  fame  Caufe  which  ought  to  feparate 
the  Offa  Pubis  keeps  them  in  their  Place,  for  a 
Pillar  of  the  external  Oblique  on  the  right  fide 
that  is  inferted  into  the  Os  Pubis  on  the  left,  and 
the  Pillar  of  the  left  fide  is  inferted  into  the  Os 
Pubis  of  the  right  fide  ;  when  thefe  two  Mufcles 
aft,  they  approach  the  Os  Pubis  one  near  the 
other:  I  don’t  deny  that  there  have  been  Cafes 
where  the  Offa  Pubis  have  leparated,  but  that  has 
been  rare. 

The  Membranes,  the  Navel  String  come  af¬ 
ter  the  Foetus  ;  they  are  called  After-births,  be- 
caufe  it  is  a  fort  of  fecond  Delivery  ;  it  happens 
fometimes  that  the  Foetus  comes  into  the  World 
covered  with  its  Amnios,  this  Covering  gave  room 
to  many  chimerical  Ideas,  of  the  Welfare  of 
which  this  was  regarded  as  a  Preface  among  the 
Vulgar,  When 
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When  the  Womb  is  freed  of  its  Load  there  en- 
fues  an  Haemorrhage  mixed  with  a  ferous  Hu¬ 
mour  ;  wefhould  not  be  furprifed  that  this  is  fo,  the 
Vefiels  of  the  Womb  were  extraordinarily  dilat¬ 
ed  ;  as  the  Placenta  was  fixed  to  the  Lacunae  it 
enlarged  them  in  feparating  and  broke  the  Vef- 
fels,  the  too  much  inflated  Arteries  hence  dis¬ 
charge  a  part  of  their  Blood ;  this  Flux  is  in  La¬ 
tin  called  Lochia ,  and  in  French  Vuidanges',  at  laft 
the  mulcular  Fibres  of  the  Womb  are  bound,  and 
by  their  Contraction  clofe  the  Orifices  which  give 
a  PalTage  to  the  Blood  ;  this  Contraction  is  made 
in  a  very  fhort  time.  Deuventer  tells  us,  that  hav¬ 
ing  difieCted  a  Woman  who  had  been  brought  to 
bed  nine  Days  before,  he  found  her  Womb  as  clofe 
as  if  fhe  had  not  been  delivered  ;  as  for  the  Quan¬ 
tity  of  Blood  it  is  lefs  or  more,  according  as  the 
Placenta  adhered  with  more  or  lefs  Violence. 
Salmuth  fays,  he  faw  a  Woman  whofe  Lochia  did 
not  flow,  and  the  Blood  that  'fhe  Spilt  in  the  time 
of  her  Lying  in  would  not  have  been  fufficient 
enough  to  ftain  the  Hand  ;  this  could  not  proceed 
but  from  the  Placenta’s  feparating  without  wound¬ 
ing  the  Uterus  by  the  Divulfion  :  this  Cafe  is  very- 
rare.  An  Obfervation  was  made  not  long  ago, 
by  which  it  was  proved,  that  it  is  Contraction  that 
*  clofesthe  open  Vefiels;  for  if  we  tickle  the  Part 
above  the  Ofia  Pubis,  the  Blood  flops,  for  this 
Tickling  doth  nothing  but  help  this  Contraction. 

There  have  been  Authors  who  pretended  that 
the  Partitions  of  the  Won't b  became  much  thin¬ 
ner  ;  really  this  in  effeCt  feems  to  happen  imme¬ 
diately,  for  the  Partitions  in  extending  feem  to 
lofe  fomething  of  their  Thicknefs.  This  was  cer¬ 
tainly  the  Reafon  why  Galen ,  Vezalius ,  Falcon- 
burg. ,  and  Moriceau  were  of  that  Opinion,  but 
Bohn  and  Deuventer  demonftrated  to  the  contrary  ; 
when  we  attend  a  little  we  fee  it  cannot  happen 
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otherwife :  if  the  Womb  is  much  extended,  the 
fpongeous  Texture  is  in  like  manner  inflated  by 
the  Vefiels  that  are  there  found  expanded,  and 
very  much  diftended. 

Harvey  propofed  a  Problem  which  is  not  eafy 
to  be  refolved ;  he  afks  how  it  is  poffible  that  a 
Foetus,  come  into  the  World  with  its  Coverings 
of  the  Womb,  can  live  long  enough  fhut  up  in 
thefe  Waters?  and  why  it  dies  (when  it  has  once 
refpired)  if  Breath  fails  it?  ift ,  Some  have  an- 
fwered,  that  the  Blood  circulates  no  more  thro’ 
the  Foramen  Ovale  as  foon  as  the  Foetus  has  re¬ 
fpired  ;  if  this  were  fo,  it  is  evident  that  as  foon 
as  the  Foetus  received  Air  in  the  Lungs  it  could 
have  no  more  Life  when  it  refpir’d  not.  Kerker- 
ing  feems  to  confirm  this  Idea,  when  he  fays,  that 
the  Foramen  Ovale  is  clofed  in  the  Fcetus  refpiring, 
by  means  of  its  Valvule';  for  the  Blocd  returning 
from  the  Lungs  fills  the  left  Auricle  and  applies 
the  Valve  to  the  Hole  ;  but  if  we  examine  this 
Anfwer  with  Attention,  we  fhall  fee  it  cannot  fa- 
tisfy  the  exadt  Enquirer,  ijl ,  Experience  teaches 
us  that  the  Foramen  Ovale  doth  not  clofe  fo  foon, 
the  Opening  is  feen  fometimes  three  or  four  Months 
after  ;  there  have  been  Subjects  of  grown  Perfons 
who  had  their  Foramen  Ovale  open,  i dly,  In  In- 
fpiration  the  Blood  enters  into  the  Lungs  and  goes 
out  by  Expiration  ;  according  to  this  Opinion, 
when  the  Child  wants  Air,  the  Blood  cannot  cir¬ 
culate  in  the  Lungs,  fince  Infpiration  cannot  be 
performed;  thefe  Lungs  emptied  tranfmitted  their 
Blood  to  the  left  Auricle,  which  propel’d  it  into 
the  left  Ventricle,  thence  it  returns  again  in  the 
right  Auricle  by  the  Vena  Cava  :  Why  can’t  this 
Blood  pafs  through  the  Foramen  Ovale ,  as  wherr 
in  the  Womb  of  the  Mother  ?  3 dly.  The  only 
Difference  found  in  the  Circulation  of  the  Blood 
of  » Foetus,  is  that  it  is  obliged  to  pafs  in  the  in¬ 
ferior 
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ferior  Parts  in  larger  Quantities,  but  this  Differ¬ 
ence  cannot  hinder  the  Circulation  through  the 
Foramen  Ovale.  4thly ,  Bergerus  fays,  that  the 
Foetus  is  not  expofed  to  the  Preffure  of  the  Air 
when  it  is  in  the  Womb  of  the  Mother,  and  in 
its  Waters ;  but  if  the  Air  touches  it  not  immedi¬ 
ately,  it  prefies  it  as  much  by  the  Means  of  the 
Membranes  and  Water,  therefore  this  Reafon  is 
not  fufficient :  Befides,  in  cafe  the  Air  flhould 
comprefs  the  Foetus  more  out  of  its  Membranes, 
I  don’t  fee  that  this  ought  to  hinder  Circulation 
through  the  Foramen  Ovale  ;  on  the  contrary,  the 
Air  in  prefling  the  Thorax  fhould  reduce  the 
Lungs  to  a  fmall  Extent,  the  fame  as  before  Re- 
fpiration,  therefore  every  thing  would  be  found 
in  the  Situation  which  was  neceffary  for  the  cir¬ 
culating  of  the  Blood  as  before  its  Birth.  Sthly,  I 
know  not  how  Harvey  made  his  Experiment,  per¬ 
haps  he  put  a  Foetus  juft  born  in  an  Air  Pump: 
If  this  was  the  Cafe,  it  would  not  be  furprifing 
that  Death  followed  the  Privation  of  the  Air,  for 
then  all  the  Machine  is  difordered  by  the  Defedt  of 
the  Equilibrium,  which  is  found  between  the  in¬ 
ternal  and  external  Air.  '  If  Harvey  ftopt  the 
Refpiration  of  any  Foetus,  and  did  it  either  in 
Infpiration  or  Expiration ;  if  in  Infpiration,  we 
fee  that  the  Air  being  ftopt  in  the  Lungs  will 
not  permit  the  Blood  to  circulate,  fince  it  will 
with  Vehemence  enter  the  Lungs  without  being 
propel’d  there  •,  if  during  Expiration,  I  fee  not 
how  this  Phenomenon  may  be  explained.  Per¬ 
haps  we  may  fay  that  the  Air,  which  is  always  in 
the  Lungs,  rarefies  it  fo  ftrongly  by  its  Heat,  that 
it  kills  the  Foetus:  an  Author  mentions  an  Exam¬ 
ple  of  a  Soldier  who  found  a  Womb  in  the  Wa¬ 
ter,  which  enclofed  a  Foetus  ft  ill  living. 
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Of  the  Thorax . 

Remark  XXXVIII.  Of  the  Thorax. 

THE  Thorax  is  a  Cafe  whofe  folid  Parts  are  I 
the  Spine,  Sternum,  Ribs  and  Cartilages; 
the  Spine  is  a  fixed  Point  on  which  the  Extremi¬ 
ties  of  the  Ribs  turn  to  augment  the  Cavity  of 
the  Breaft  ;  we  will  hereafter  explain  how  this 
Dilatation  is  performed :  I  will  give  here  nothing 
but  a  general  Idea  of  the  Situation  of  the  Parts 
contained  in  the  Breaft.  From  the  Mouth  there 
defcends  a  pretty  large  Dud:,  which  immediately 
divides  into  two  Branches,  which  fubdivide  into 
an  Infinity  of  others ;  at  the  Bottom  of  thefe  ftnall 
Twigs  are  found  Veficles  that  refemble  Grapes; 
the  heaping  together  of  thefe  Veficles  forms  a 
Wing  on  each  fide,  and  thefe  are  called  Lobes ; 
they  take  up  all  the  Cavity  of  the  Thorax.  Be¬ 
tween  thefe  two  Wings  at  the  anterior  and  inferior 
part  we  fee  the  Heart,  to  which,  if  we  may  fo 
fay,  the  left  Lobe  gives  a  Paffage  through  a 
Groove,  fo  that  in  the  Pulfation  of  the  Heart  the 
Lungs  may  not  be  offended  ;  the  Heart  which 
is  fixed  by  the  Veflels  that  it  fends  to  the  Lungs, 
is  enclofed  in  a  Bag  called  Pericardium  ;  this  Bag 
is  fattened  to  the  Diaphragm,  which  is  the  Parti¬ 
tion  that  feparates  the  Thorax  from  the  Abdo¬ 
men  ;  behind  the  Duds,  whence  hang  the  Lungs, 
defcends  the  CEfophagus ;  we  will  give  the  Rea- 
fon,  or  rather  Neceflity  of  this  Situation.  The 
Cavity  which  receives  all  thefe  Parts  can  grow 
broader  by  the  Motion  of  the  Ribs,  it  is  lined 
with  a  Membrane,  the  which  being  come  to  the 
Sternum  adheres  to  it ;  after  having  been  fattened 
there  it  runs  towards  the  Spine  ;  thus  it  forms  two 
Lodgments,  the  one  for  the  right  Lobe  the  other 
for  the  left :  that  middle  Partition  is  called  Medi- 
aftinum  ;  between  thefe  two  Membranes  at  the 
inferior  part  is  placed  the  Pleart.  Re- 
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TO  have  an  Idea  of  the  Arrangement  of  all  thefe 
Parts  that  we  have  juft  defcribed,  we  muft 
reprefent  to  our  felves  two  Bags  placed  on  the  an¬ 
terior,  lateral  and  iefler  part  of  the  Thorax;  thefe 
Bags  have  common  Teguments  and  proper  ones, 
the  common  arethofe  that  cover  them  anteriourly, 
and  are  a  Continuation  of  common  Teguments  of 
the  Body  ;  under  thefe  Teguments  are  the  two 
Bags,  of  which  we  have  been  fpeaking.  An  Au¬ 
thor  was  of  Opinion  that  they  were  covered  by 
two  Membranes,  the  one  internal  the  other  exter¬ 
nal.  The  internal,  fays  he,  communicates  in  fuch 
a  manner  with  the  Glands  and  Fibres,  that  it  can¬ 
not  be  feparated  without  tearing  the  Subftance  of 
the  Breafts :  I  have  not  obferved  this  Duplicature 
in  the  proper  Teguments  of  the  mammillary  Bags. 
After  thefe  Teguments  appears  the  Fat  which  co¬ 
vers  the  Subftance  of  the  Breafts,  which  owes  its 
Origin  to  the  following  Veflels,  whofe  Courfe  we 
fhali  immediately  defcribe.  The  Arteries  proceed 
from  the  Axillaries  and  Subclavians  that  commu¬ 
nicate  with  the  Epigaftrics  ;  after  having  formed 
many  Circumvolutions,  they  fend  fmall  milky 
Duels,  which  are  this  white  Matter  that  is  found 
when  the  Breaft  is  laid  open  ;  there  are  Veins  that 
carry  back  the  remaining  Blood,  after  the  Milk 
has  entered  the  fecretory  Du£ls  :  we  have  menti¬ 
oned  it  before ;  the  Origin  of  the  Nerves  we  fee  in 
Heifter. 

Wharton  imagines  that  there  are  ftill  others 
which  rife  from  other  Places.  He  gives  us  the 
Hiftory  of  a  Girl  aged  fourteen  who  was  very 
lean  :  The  flefhy  part  of  the  Breafts,  fays  he,  was 
confumed,  but  the  Nerves  were  fo  numerous,  that 
we  could  almoft  fay  there  was  nothing  elfe  ;  they 
2  ~  refilled 
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refilled  againft  the  Knife  as  a  Bladder,  or  as  Brafs. 
but  the  milky  Dufts  that  are  of  a  membranous 
Subftance  might  caufe  this  Refiftance  ;  in  a  Word* 
to  follow  the  Courfe  of  the  Vefiels,  their  Extremi¬ 
ties  tranfmit  the  Milk  into  Strainers,  whence  run; 
Du£ts  that  communicate  between  themfelves,  Space 
between  Space  ;  thefe  Dufts  run  and  thicken  to 
contain  more  Milk  ;  at  laft  approaching  the  Nip¬ 
ple,  about  which  we  fee  a  Circle  that  is  covered 
with  febaceous  Lacunae,  from  which  there  has 
been  fometimes  prefs’d  Milk,  they  form  ftraiter 
Dudts,  accompanied  with  flefhy  and  nervous  Fi¬ 
bres,  that  form  the  Nipples ;  thefe  Dufts  have  no 
determined  Number,  and  communicate  by  diverfe 
Jnofculations  before  they  run  out  ;  their  Extremi¬ 
ties  are  mixed  with  many  nervous  Papillae. 

This  is  the  Stru&ure  of  the  Breafts ;  Nature 
has  not  freed  thofe  Parts  from  her  Lufus.  Wo¬ 
men  generally  have  but  two  Breafts  ;  but  Blafius 
has  remarked  three  in  one  Woman  ;  Walcerus  and 
Borrichius  obferved  the  fame.  Thomas  Bartholin 
gives  an  account  of  a  Woman  that  had  four  $  an¬ 
other  Anatomift  has  made  the  fame  Obfervation  : 
as  for  their  Bulk  they  are  monftrous  in  fome 
Countries ;  at  the  Cape  of  Good  Hope  the  Women 
have  their  Breafts  fo  long  that  they  throw  them 
over  their  Shoulders. 

After  having  feen  the  Structure  of  the  Breafts, 
we  muft  mention  fomething  of  their  Ufe,  which 
is  to  feparate  the  Milk  from  the  Mafs  of  Blood. 
The  firft  Queftion  to  be  examined  is  the  Nature 
of  the  Milk  that  flows  from  the  Breafts.  ifi. 
Here  is  what  is  difcovered  by  the  Help  of  a  Mi- 
crofcope.  I  fain  would  examine,  fays  Lewenhoek , 
what  Matter  the  Blood  is  formed  from,  and  I 
obferved  that  it  is  compofed  of  fmall  red  Globules 
that  fwim  in  a  clear  Fluid.  I  alfo  difcovered  that 
the  Milk  was  nothing  but  a  Cl  after  of  fmall 
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Globules  that  fwarxi  in  a  diaphanous  Fluid  ;  but 
th$  Globules  of  the  Blood  differ  from  thofe  of  the 
Milk  in  their  being  of  an  equal  Bignefs,  while 
tfiofe  of  the  Milk  are  fome  fmall,  others  large, 
off  irregular  and  fomewhat  globular  Figure. 

By  the  Analyfis  we  thought  to  difcover  the 
Nature  of  Milk,  but  we  by  that  lhall  never  gain 
the  Point.  Fire  changes  Matters,  fince  it  difcom- 
pofes  them,  it  cannot  therefore  give  us  the  true 
Principals  of  Bodies  5  thofe  who  reafon  on  the 
Nature  of  Milk,  according  to  the  Analyfis,  have 
no  more  Reafon  than  thofe  who  would  know  the 
natural  State  of  Pebbles  by  Lime.  It  will  be 
then  afked  whether  the  Milk  is  acid  or  alkaly  ?  It 

is  neither  the  one  nor  the  other  ;  the  acid  Salts  that 

/ 

are  feparated  from  the  Aliments  are  infinuated  in 
the  animal  and  vegetable  Earths,  or  rather  in  their 
Alkalies  ;  in  this  Mixture  it  cannot  have  an  Acid 
or  Alkaly,  a  middling  Salt  will  be  only  produced  % 
add  to  this  that  Oil  changes  thefe  Salts  vaftly. 

Milk  is  nothing  but  a  true  Chyle,  but  has  a 
lefs  Serum ;  it  is  fomewhat  more  triturated  by 
the  Heat  of  the  Blood,  Motion  of  the  Heart, 
and  Reffort  of  the  Veffels :  Cheefe,  Cream  and 
Butter  may  be  made  of  it ;  it  coagulates  not  on 
the  Fire  as  the  Serum  of  the  Blood ;  that  only 
which  exhales  leaves  a  thickifh  Subftance  at  the 
Bottom.  1  Jl,  It  has  a  Ids  Serum,  becaufe  that 
which  is  found  in  the  Chyle  divides  into  the  whole 
Mafs  of  the  Blood ;  it  muff  therefore  have  but  a 
part  of  it  in  the  Milk.  %dly,  The  Milk  was 
more  triturated  fince  it  paffed  the  Heart  and  moft 
of  the  Veffels.  ^dly,  We  may  make  Cheefe  of 
it,  which  we  cannot  do  in  the  Chyle,  becaufe  the 
Oil  is  not  feparated  enough  from  the  Phlegm  and 
mixed  with  the  Matter  that  forms  the  Bafis  of  the 
Salt  of  the  Blood.  4 thly.  It  coagulate#  not  as  the 
Serum  of  the  Blood,'  becaufe  that  has  paffed  thro* 
I  f  |ff  it  31  ■  .ff  many 
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many  Strainers  ;  when  it  has  palled  through  thefe 
Strainers,  the  moft  aqueous  part  flows  into  the 
Filtres  and  lymphatic  Veflfels,  the  oily  part  there¬ 
fore  gathers  in  greater  Quantity,  then  it  mixes 
not  fo  well  with  the  Water :  If  expofed  on  the 
Fire  what  happens?  The  Parts  of  the  Fire  ad:  on 
thefe  oily  Parts  concenter’d,  their  Adion  exprefles 
the  Water  that  remained  there,  the  oily  Parts 
therefore  muft  gather  together  and  form  a  more 
folid  Whole  ;  the  fame  happens  not  to  the  Chyle, 
becaufe  the  Oil  was  not  concenter’d  enough  in 
pafling  through  the  Strainers  and  natural  Heat. 
£thly,  Milk  alkalifes  in  Fevers,  it  changes  Colour, 
it  has  been  fometimes  obferved  to  become  yellow 
from  Night  till  the  next  Day  •,  this  Colour  is 
given  the  Milk*  when  we  boil  it  with  Alkalies : 
The  Heat  that  is  excited  in  the  Blood  by  Fevers 
produces  the  fame  Effed  •,  thus  we  fee  that  animal 
Subfiances  are  lefs  proper  to  afford  good  Milk 
than  vegetable  Subfiances  ;  for  the  Parts  of  Ani¬ 
mals  are  more  alkalifed  and  difpofed  to  Putre- 
fadion. 

The  fecond  Queftion  to  be  examined  is,  whe¬ 
ther  the  Milk  comes  from  the  Blood  immediate¬ 
ly,  or  whether  it  be  nothing  but  a  Chyle  brought 
to  the  Breafls  by  particular  Ways.  The  Ancients 
faid,  that  it  in  fome  meafure  proceeded  from  the 
menflrual  Blood.  Coringius  advanced  that  it  was 
produced  by  the  Blood  that  became  not  perfedly 
red.  Barbatus  believed  that  it  proceeded  from  the 
Serum  of  the  Blood.  Malpighi  faid  that  Fat  could 
produce  Milk.  Entius ,  I)eufingius  and  Everard 
form  it  from  the  Chyle.  Wharton  is  of  the  fame 
Opinion,  but  he  adds  the  nervous  Juice  to  it. 

The  Ancients  knew  but  the  Arteries  and  Veins, 
and  therefore  fought  for  no  other  Veflfels  to  carry 
the  Milk  to  the  Breafls.  The  Knowledge  which 

they  wanted,  fays  Needham,  hindered  them  from 
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erring  ;  but  after  Ajfelliu? s  Difcovery  of  the  lac¬ 
teal  Veins,  they  began  to  feek  for  Canals  that 
might  immediately  carry  the  Chyle  into  the 
Breafts.  Everard  fays,  that  having  differed  a 
Bitch  which  was  with  young  and  gave  fuck,  he 
obferved  chylous  Canals  that  crept  by  the  Muf- 
cles  of  the  Abdomen  upon  the  Fat,  and  were  in- 
ferted  in  the  glandular  Texture  of  the  Bread  ;  but 
this  Difcovery  was  not  confirmed  by  any  Anato- 
mift  ;  there  is  therefore  more  appearance  that  there 
are  no  milky  Canals,  and  that  the  Chyle  comes 
if  from  the  Blood  ;in  the  Breafts  ;  the  Duds  are  not 
neceffary,  for  the  Chyle  may  be  carried  through 
the  fanguinary  Veffels.  1 ft.  We  have  feen  Exam¬ 
ples  that  prove  the  Milk  may  iffue  out  through  an 
infinite  Number  of  Places,  as  through  the  Thigh, 

I  (Ac.  it  is  certain  therefore  that  nothing  can  carry 
that  milky  Juice  there  but  the  Blood,  idly ,  In¬ 
jections  prove  that  there  is  a  continued  Way  from 
the  Arteries  to  the  milky  Duds  ;  this  Continua¬ 
tion  of  Canals  can  be  of  no  other  ufe  than  the 
difcharging  the  Arteries,  gdly.  What  could  be 
jj  objeded  is,  that  the  Blood  might  change  the 
Chyle  ;  but  here  follows  a  folid  Anfwer  taken 
from  Lower.  The  Chyle,  fays  he,  mixed  with 
the  Blood  leaves  not  its  Whitenefs  immediately, 
on  the  contrary,  it  circulates  a  long  time  with  the 
Blood  before  it  lofes  its  Colour  ;  we  have  nothing 
eife  to  do  but  to  open  the  Vein  of  an  Animal 
four  or  five  Hours  after  it  has  eat  much,  and  we 
Ihall  fee  a  great  deal  of  Chyle  fwimming  on  the 
coagulated  Blood  j  this  Chyle  is  like  the  Milk  : 
1  have  made  the  fame  Experiment  in  Men  that 
were  bled  after  a  full  Dinner  or  Breakfaft,  the 
Veffels  rather  feemed  full  of  Milk  than  Blood. 
Mangel  obferved  a  perfed  clear  Chyle  come  from 
the  Nofe  of  a  Man  who  had  loft  a  great  Quantity 
of  Blood  in  an  Haemorrhage. 
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The  third  Queftion  to  be  examined  is,  how  thtf 
Milk  filtrates  and  is  fuck’d  by  the  Child  ?  The 
Blood  filled  with  Chyle  is  carried  into  the  Arteries 
of  the  Bread:  ;  by  the  Mechanifm  of  Secretions 
which  we  have  already  explained,  the  Blood  is 
too  thick  to  pafs  through  the  Strainers,  but  the 
Milk,  whofe  Moliicles  are  not  fo  thick,  accord¬ 
ing  to  Lewenhoek ,  immediately  infinuate  there ; 
from  thefe  Strainers  iffue  out  Lymphatics  ;  by 
the  Preffure  of  the  Blood  and  Membranes  the 
aqueous  Part  is  infinuated,  fo  that  the  Milk  has 
lefs  Phlegm :  this  Milk,  carried  into  the  Follicles 
and  Dudts  is  propel’d  by  the  Blood  found  in  the 
fpongeous  Texture  with  which  the  milky  Canals 
are  environ’d,  and  of  which  the  Nipple  is  form¬ 
ed.  The  Dudts  that  receive  the  filtrated  Milk  are 
very  numerous,  and  grow  wider  towards  their 
middle  part,  they  can  therefore  contain  a  large 
Quantity  of  Fluid  j  when  the  Diftenfion  of  the 
Vefiels  will  furmount  the  Oppreflion  of  the  Nip¬ 
ple,  the  Milk  will  flow  voluntarily  •,  the  Mecha¬ 
nifm  by  which  the  Infant  caufes  the  Milk  to  come 
to  it  is  this.  Stenot  in  his  Treatife  on  the  Glands, 
fays,  that  Nature  gave  Nerves  to  the  parotid 
Glands  (which  very  much  refemble  the  glandu¬ 
lar  Bodies  of  the  Breads)  thus  according  to  the 
Adtion  of  Imagination  and  Will,  the  Saliva  may 
flow  from  its  Refervoirs ;  when  the  Nerves  are 
about  to  adt,  fays  he,  they  ftraiten  the  Vefiels 
through  which  the  Saliva  might  flow,  and  oblige 
it  to  iffue  out.  What  Stem  fays  of  the  Parotids 
on  the  Subjedt  of  Nerves  may  be  faid  of  the 
Breafts ;  they  are  covered  by  an  infinite  Number 
of  nervous  Fibres  which  form  Papillae  on  the 
Nipples,  as  obfervcd  by  Ruyfcb  \  thefe  Papillae 
being  irritated  by  fucking  ltraiten  the  capillary 
Vefiels  that  retake  the  Blood  from  the  fpongeous 
Texture  f  thus  the  Blood,  which  is  always  propel’d 
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through  the  Arteries,  accumulates  there,  and 
preffes  the  milky  Tubes,  which  by  that  Prefllire 
pour  out  the  Milk.  There  is  {till  another  Caufe  that 
obliges  the  Milk  to  iffue  out,  the  Infant  pumps 
the  Air  in  fucking  j  thus  the  Milk  ought  to  iffue 
out  with  an  Impetuofity  proportionable  to  the 
Force  with  which  the  Air  is  pumped.  If  by  a 
fudden  Infpiration  all  the  Space  of  the  Mouth 
were  found  void  of  Air,  in  fuch  a  manner  that 
that  Fluid  could  not  enter  there  any  other  way, 
the  Milk  would  run  with  a  great  deal  of  Force, 
as  we  may  fee  when  we  fuck  a  Fluid  with  a  Tube  j 
1  then  the  Ladteals  are  extremely  prefs’d  by  their 
Number  at  the  Places  where  their  Inofculations 
are  found  with  the  external  Dudts,  and  by  that 
Preffure  ftopt  the  Paffage  of  the  Milk  $  thefe 
Yeffels,  I  fay,  comprefs’d  by  the  Force  of  the 
external  Air,  throw  the  Milk  into  the  Infant’s 
Mouth. 

The  fourth  Quedion  to  be  afked  is,  why  Men 
have  not  Breads  ?  We  may  anfwer  to  this,  that  they 
are  of  no  Ufe  to  them :  Nature  immediately  forrhed 
the  Parts  that  were  neceffary  for  the  Confervation 
of  the  Species  ;  tho’  thefe  Parts  are  unufeful  in  one 
Sex,  dill  that  Sex  is  not  entirely  depriv’d  of  them, 
unlefs  that  Deprivation  be  a  necelfary  Confequence 
of  the  Structure  that  makes  the  Sexes  to  differ.  If 
what  Travellers  fay,  that  Men  nourifh  their  own 
Children  be  true,  we  could  not  then  fay  that  the 
Breads  were  entirely  unufeful.  V melius  gives  us  an 
Example  of  a  Man  whofe  Breads  contained  a  vad 
Quantity  of  Milk.  Tbeophilus  Bonetius ,  in  p.  1 63 
of  his  Sepidchrettim  Anatomicum  gives  us  many  of 
the  like  Stories.  The  Men,  of  whom  thefe  Au¬ 
thors  fpeak,  might  without  doubt  nourifh  an  In¬ 
fant,  if  their  Breads  were  fuck’d :  but  it  will  be 
fa  id,  why  have  not  Men  Milk  as  well  as  Wo¬ 
men  ?  Nathaniel  Highmor  anfwers,  That  the 
I  “  P  glandular 


2 1  o  Of  the  Mamma. 

glandular  Bodies  which  are  found  in  the  Breafts 
of  Womenj  are  not  found  in  thofe  of  Men 
or  that  they  there  appear  dry  ;  the  Breafts,  fays 
he,  are  very  prominent,  in  fat  and  effeminate  Men, 
but  their  Figure  and  Subftance  diftinguifh  them 
from  thofe  of  Women.  Ariftotle ,  with  Rea- 
fon,  fays,  that  the  Subftance  of  the  Breafts  of 
Women  is  fungous,  and  that  it  was  deprefs’d  and 
dry  in  thofe  of  Men.  Thefe  Reafons  of  Ariftotle 
and  Higbmor  go  not  to  the  primary  Caufe  ;  it 
would  be  neceflary  that  they  explain  why  the 
Breafts  are  more  dry  in  Men  than  Women,  ift.  In 
Infants  of  either  Sex  the  Breafts  are  very  much 
inflated,  and  generally  contain  fome  Milk  •,  it 
muft  be  fo  fince  the  Organs  are  the  fame,  and  that 
there  is  no  more  Tranfpiration  on  one  fide  than 
in  the  other,  while  the  Foetus  is  in  the  Womb  of 
the  Mother,  and  during  its  Infancy.  2 dly.  As 
foon  as  young  Women  are  arrived  to  a  certain 
Age,  and  that  they  have  their  Menfes,  then  the 
Vefiels  of  the  Breafts,  which  are  very  flexible,  di¬ 
late  *,  from  thefe  Vefiels  there  always  pafles  a  Fluid 
in  the  ladteal  Follicles  •,  the  turgid  Arteries  alone 
can’t  produce  the  Tumour  that  rifes  there,  and 
this  Fluid  repafles  in  the  Veins  or  Arteries  ;  per¬ 
haps  we  may  fuftain  that  it  is  in  the  Arteries  it 
runs  back  again  ;  for  thefe  Canals  being  compref- 
fed  by  the  Texture  of  the  Breafts  which  is  very 
firm,  and  the  reffort  of  the  fmall  Vefiels,  the  Fluid 
may  return  in  the  Arteries  •,  but  it  is  probable  alfo 
there  may  be  Canals  to  bring  them  back  into  the 
Veins.  The  Swelling  we  have  been  fpeaking  of 
happens  in  proportion  as  young  Women  approach 
the  Age  of  thirteen  or  fourteen  Years,  then  it  is 
perceived,  efpecially  fome  Days  before  the  Men- 
ftrua  flow ;  -the  Blood  that  fills  the  uterine  Vef- 
fels  in  an  extraordinary  manner,  hinders  that 
which  follows  from  entering  the  Blood  which 
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flows  in  greater  Quantity  into  the  Arteries,  which 
from  the  Abdomen  communicate  with  the 
Breads,  and  hence  the  Breads  fwell ;  as  foon  as  the  fe- 
cretory  Duds  of  the  Uterus  begin  to  open, the  Blood 
pafles  no  more  info  great  a  Quantity  thro’  the  Ar- 

Iteries  communicating  with  the  Breads :  The  Blood 
that  fwelled  the  Breads  circulates  by  Degrees,  and 
the  Fluid  feparated  from  it,  prefs’d  by  the  mammil¬ 
lary  Texture,  re-enters  the  Courfe  of  Circulati¬ 
on  by  Degrees  ;  the  Breads  mud  then  be  evacuated, 
as  we  have  already  laid.  3 dly,  Thus  we  fee  that 
the  fame  Reafon ,  which  proves  no  mendrual 
Flux  in  Men,  proves  that  the  Milk  ought  not 
to  filtrate  in  their  Breads  ;  as  they  have  no 

! Plethora,  the  mammillary  Vedels  which  are  ne¬ 
ver  fwelled,  do  not  dilate ;  on  the  contrary,  as 
they  fortify  and  harden,  the  Follicles  and  milky 
Duds  acquire  a  Hardnefs,  becaufe  they  are 
membranous;  and  thus  the  Blood  would  not  be 
able  to  feparate  the  Milk,  when  there  fhould  even 
at  lad  happen  a  Plethora,  as  we  often  fee  by  pe- 

Iriodic  Fluxes  which  are  performed  thro’  thehsemor- 
rhoidal  Vedels.  4 tbly,  We  may  nevertbelefs  fee 
Men,  in  whom  a  Plethora,  large  mammillary  Ca¬ 
nals,  a  Preffure  or  Sucking  wili  produce  Milk  ;  all 
this  depends  upon  the  Dilatation  of  the  Canals. 

The  fifth  Quefiion  w’orthy  our  notice  is,  why 
Women  after  Childbed  have  Milk?  The  Mfecha- 
nifm  only  of  the  Motion  of  the  Parts  in  Child¬ 
bed  may  anfwer  this  Quefiion  ;  thofe  who  were 
not  of  the  fame  Opinion  have  faid  nothing  but 
Abfurdities.  Dtufingms  believed,  that  the  men¬ 
drual  Blood  contraded  a  certain  Quality  that  ra¬ 
refies  the  Blood,  and  there  forms  a  Difpofition  to 
change  into  Milk :  He  adds,  that  the  Foetus  com- 
preffing  the  Pancreas  and  Stomach,  propels  the 
Chyle  towards  the  Breads ;  but  that  lad  Reafon 
Would  prove  that  the'  Milk  fhould  be  formed 
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during  the  Pregnancy  and  terminate  after  De- 
livery.  Diemsrbroek  not  much  fatisfied  with 
that  Explication,  fays,  it  is  nothing  but  Ima¬ 
gination  that  determines  the  Milk  towards  the 
Breafts  he  brings  many  Examples  to  prove  that 
Opinion  :  but  there  is  more  Imagination  in  the 
Opinion  of  that  Anatomift,  than  in  the  Caufe  that 
gives  lying  in  Women  their  Milk.  Likely,  ac¬ 
cording  to  him,  that  Goats  which  have  Milk, 
though  they  have  not  been  with  young,  have  a 
very  great  Force  of  Imagination,  fince  they  have 
it  long  before  Women,  Bayle  Profeflor  of  Phi- 
Scfophy  at  Touloufe  is  every  where  for  Fermenta¬ 
tions  •,  he  attributes  the  Origin  of  Milk  to  a  Fer¬ 
mentation  :  I  will  not  enter  into  the  whole  Expli¬ 
cation  which  is  unworthy  of  fo  great  a  Man,  we 
may  alk  his  Followers,  i ft.  Whence  proceeds 
this  Fermentation  ?  zdly,  How  it  is  produced  in 
the  Breafts?  %dly.  What  is  its  Nature?  If  they 
have  but  Poflibilities  or  Imaginations  they  are  not 
worthy  to  be  heard. 

To  comprehend  the  Caufe  that  propels  the 
Milk  into  the  Breafts  after  Childbed,  we  muft 
recall,  ijt ,  That  the  Milk  proceeds  from  the 
Chyle,  idly ,  That  the  Veffels  of  the  Uterus  are 
extremely  dilated  during  Pregnancy.  %dly,  That 
the  Uterus  retires  immediately  after  Childbed. 
4 tblyi  That  there  paft'ed  a  great  Quantity  of 
Chyle  or  milky  Matter  into  the  Foetus.  From 
-the  third  Propofition,  1 _/?,  it  follows,  that  the 
Blood  being  no  more  able  to  enter  in  fo  great  a 
Quantity  into  the  defcending  Aorta,  will  mount 
in  greater  Quantity  in  the  afcending  Arteries,  and 
confequently  the  Arteries  that  come  from  the  Sub¬ 
clavian  and  Axillary  in  the  Breafts,  will  be  more 
turgid,  idly ,  It  follows  from  that  fame  Propofi¬ 
tion  that  the  Blood  which  enters  in  the  defcending 
Aorta,  being  no  more  able  to  be  infinuated  in  fo 

great 


Of  the  Mamma.  %  i  $ 

great  a  Quantity  in  the  Uterus,  will  fill  the  epi- 
;  gaftric  Arteries  more  which  communicate  with  the 
I  Breafts  ;  the  Breafts  then  muft  be  more  inflated  on 
:  both  fides  after  Childbed.  3 dly,  Frdm  the  fourth 
Propofition  it  follows,  that  the  fuperfluous  Chylp 
of  the  Nourilhment  of  the  Mother,  which  palled 
in  the  Foetus,  muft  divide  to  flow  in  other  Vefiels, 
and  confequently  be  carried  to  the  Breafts.  At  the 
firft  Circulation  that  will  be  performed,  there  will 
I  come  one  part ;  at  the  fecond  another  &c.  and  at 
five  or  fix  Flours  after  eating,  the  Chyle  is  not  yet 
changed  into  Blood,  the  numerous  Circulations 
that  will  be  performed  during  that  time  will  there 
carry  the  greateft  part  of  that  Chyle  which  would 
have  paffed  in  the  Foetus,  if  it  were  ftill  in  the 
Womb  of  the  Mother.  Whilft  the  Chyle  is  thus 
carried  to  the  Breafts  the  Follicles  fill  in  an  extra¬ 
ordinary  manner,  and  the  inflated  Duds  are  very 
much  comprefied ;  and  at  the  Place  where  they 
inofculate,  this  Preflure  hinders  the  Milk  from 
overflowing  •,  the  Duds  that  were  not  as  yet  open 
contribute  alfo  by  their  ftreight  Cavity  to  hinder 
this  overflowing.  But  as  foon  as  the  Breafts  are 
once  fuck’d,  ijl9  The  external  Duds  dilate  ;  idly. 
The  Cylinders  of  Milk  that  are  in  the  internal 
Duds  are  contiguous  with  the  Cylinders  that  en¬ 
tered  the  Externals,  the  Milk  therefore  which 
flowed  not  before,  will  fpurt  out  after  we  have 
once  fuck’d  thefe  Duds  that  were  empty  of 
Milk,  by  the  fame  Reafon  that  the  Urethra  is 
fometimes  empty  of  Urine  through  the  too  great 
Dilatation  of  the  Bladder,  which  being  too  much 
inflated,  thrufts  its  Neck  again  into  its  Cavity,  as 
we  have  before  explained  it.  3 dly.  By  the  fame 
Reafon  that  Milk  is  filtrated  in  the  Breafts  of 
Lying  in  Women,  it  may  alfo  be  filtrated  in  thofe 
of  Maidens  whofe  Menftrua  are  fupprefs’d ;  for 
the  Blood  not  being  able  either  to  circulate  freely. 
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or  to  iflue  out  through  the  Womb,  will  be  pro- 
pel’d  in  the  Breafts,  as  this  often  happens  ;  hence 
we  may  fee  that  this  may  happen  to  Women  in 
Age,  that  have  their  Menfes  no  more  ;  neverthe- 
lefs  as  the  Fibres  are  dried  by  Age,  this  will  not 
happen  in  aged  Women,  whofe  Parts  are  dry. 

The  fixth  Queftion  to  be  afked  is,  whence 
arife  the  different  Proprieties  obferved  iri  the 
Milk?  \ft,  T-he  Milk  grows  four,  which  hap¬ 
pens  not  to  other  Fluids  that  rife  from  the  Blood  ; 
this  Sournefs  proceeds  from  nothing  but  from  the 
Acids  feparating  from  the  alkaline  Earth  and  their 
Oil,  which  happens  not  to  the  other  Fluids,  be- 
caufe  the  Heat  has  more  ftrongly  united  their 
Principles,  and  difpofeci  them  more  to  Alkaly 
than  to  Acid.  2 dly,  Milk  has  the  Virtue,  Tafte 
and  Smell  of  the  Aliments,  becaufe  the  Parts  of 
Matter  with  which  we  are  nourifhed  pafs  into  the 
Blood  without  being  difcompofed,  and  enter  into 
the  Breafts  without  having  fuffered  almoft  any 
Change,  as  ic  appears  by  the  Experiment  of 
Lower.  Thus  if  the  Aliment  be  good,  the  Milk 
will  be  good  ;  if  it  is  bad,  the  Milk  will  be  fo  too, 
efpecially  if  we  have  fafted  ;  for  then  it  cannot  be 
mixed  with  any  other  Matter  that  might  give  it 
feme  Alteration.  Some  Hours  after  Meal,  as  it 
has  circulated,  it  will  be  proper  to  form  good  Milk; 
if  it  was  too  acid,  the  Heat  will  then  have  chang¬ 
ed  it,  and  will  be  more  difpofed  to  become  alkaly ; 
if  it  be  too  much  alkalifed,  the  alkaline  or  too 
much  heated  part  will  precipitate  by  the  Urine, 
becaufe  it  becomes  more  vifeous,  as  we  may  fee 
by  the  Urine  ;  if  a  Nurfe  falls  twenty  four  Hours 
the  Chyle  will  alkalize,  and  thus  will  form  a  yel¬ 
low,  faltilb  Milk,  difpofed  to  putrify. 
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j  Remark  XL.  Of  the  Barts  that  are 

below  the  Breafts. 


"IT  THEN  we  have  railed  the  Breafts  we  difcover 
W  the  great  Pedtoral  Mufcles  ;  altho’  it  befaid 
that  they  are  of  no  Service  to  Refpiration,  becaufe 
the  Ribs  are  moved  by  their  Mufcles,  they  muft  of 
Neceflity  be  attach’d  to  one  Point  •,  nevertlielefs 
the  Sides  are  the  Point  the  moft  fixed,  they  can¬ 
not  therefore  be  raifed  by  thefe  Mufcles.  As  for  the 
great  Pedtoral  Mufcle  we  foon  can  prove  it  to  be  of 
no  ufe  in  Refpiration  •,  let  us  but  ftrongly  ap¬ 
proach  the  Humerus  on  the  forepart  of  the  Breafts, 
then  the  great  Pectoral  Mufcle  will  be  in  Contrac¬ 
tion,  and  we  fhall  fee  Refpiration  will  be  much 
more  difficult.  Reafon  confirms  this  Difficulty  ; 
the  two  pectoral  Mufcles  muft  be  confidered  al- 
moft  as  a  Cord,  which  placed  below  the  two  Arm- 
pics,  it  is  evident  that  that  Cord  would  hinder 
Refpiration,  fince  it  would  ftraiten  the  Thorax, 
being  drawn  backwards. 

The  intercoftal  Mufcles  are,  properly  fpeaking, 
the  Mufcles  of  Refpiration,  but  their  Action  has 
been  very  much  intangled  by  the  various  Opinions 
given  thereupon  ;  that  which  renders  the  Expli¬ 
cation  of  their  Ufe  difficult  is,  i /?,  That  they  are 
diftinguifhed  into  two  Plans,  the  one  internal,  the 
other  external,  idly.  That  the  Plans  are  oblique. 
gdly,  That  the  internal  Plan  is  inclined  there  from 
the  fore  to  the  hindpart,  the  external  Plan  from 
the  hind  to  the  forepart.  4 tbly.  That  the  external 
Plan  comes  no  further  than  the  Sternum,  the  in¬ 
ternal  Plan  goes  no  further  than  the  Spine ;  before 
we  determine  their  Ufe  we  muft  talk  of  the  Mo¬ 
tion  of  the  Ribs  to  which  they  are  attach’d. 

Borelli  confidered  the  Ribs  as  Hoops  placed 
obliquely,  fupported '  behind  by  the  Spine,  and 
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before  by  the  Sternum.  Thefe  Hoops,  fays  he,  j 
if  they  arife,  will'  augment  the  tranfverfe  Diame¬ 
ter  of  the  Breaft  5  but  as  the  Ribs  have  'a  fecret 
Spring,  it  is  impoflible  they  fhould  be  prefs’d  on  1 
their  Convexity,  and  efpecially  towards  the  mid-  j 
die,  that  they  might  not  pulh  the  Spine  and  Ster-  t 
num  •,  the  Spine  can’t  recoil,  the  Sternum  will 
therefore  only  yield  ;  by  the  Adtion  of  the  Coftae  it 
will  rife  before,  and  confequently  the  Breaft  will 
augment  laterally  and  anteriourly,  for  the  Ribs  of 
the  one  fide  will  be  diftant  from  thofe  of  the  other, 
and  the  Sternum  will  be  diftant  in  the  fame  time 
from  the  Spine.  We  may  have  an  Idea  of  this,  in 
imagining  that  the  Ribs  make  a  Demicircle,  bend¬ 
ed  and  inclined  upon  a  Wall,  in  fuch  a  manner, 
that  one  of  the  Points  on  which  it  is  fupported  is 
moveable  *  if  we  raife  the  Circle,  and  prefs  the 
Circumference  by  the  convex  Part,  it  is  evident 
that  the  Space  which  is  between  the  Wall  and  the 
Circumference  will  augment,  and  that  the  move- 
able  Point  will  recoil:  Let  us  apply  it  to  the 
Breaft  •,  the  Plan  which  divides  the  Breaft  is  the 
Wall  •,  the  Sternum  the  moveable  Point  •,  the 
Spine  the  immoveable  ;  the  Ribs  are  Demicircles 
inclined  at  bottom,  they  muft  therefore  move  in 
the  fame  manner  as  the  Demicircle  of  which  we 
have  been  juft  now  fpeaking. 

Bellini  confidered  the  Breaft  as  a  Bladder,  whofe 
Pleats  form  the  Circumference,  and  are  bent  and 
inclined  upon  the  Axis,  as  foon  as  the  Bladder  is 
empty  this  is  reduced  to  the  Explication  of 
Borelli. 

Every  thing  perfuades  us  that  the  internal  in¬ 
ter  coft  a  1  Mufcles  lerve  to  pull  down  the  Ribs, 
and  the  external  to  raife  them,  and  confequently 
the  one  ferves  for  Infpiration,  and  the  other  for 
Expiration  ;  thefe  were  the  Reafons  that  made 
Bayle  advance  this  Opinion,  1/,  Their  Contrac- 
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non  muft  agitate  the  Part  the  moft  eafy  to  move, 
for  a  longer  Lever  is  moved  eafier,  cceteris  paribus, 
than  a  fhorter  Lever,  confequently  the  Part  of 
one  fuperior  Rib,  to  which  is  fixed  the  End  of  the 
internal  intercoftal  Mufcle,  being  farther  from 
the  fupporred  Points,  muft  move  ;  thus  an  infe¬ 
rior  Rib  will  not  mount  by  the  Contraction  of 
the  internal  Plan,  but  the  fuperior  Rib  will  de- 
fcend ;  we  have  nothing  to  examine  in  the  laft 
falfe  Ribs,  and  we  fhall  fee  that  this  is  exceedingly 
well  founded,  idly.  In  Infpiration,  fays  Mr. 
Bayle,  the  external  Mufcles  are  contracted,  and 
the  internal  relaxed,  fince  they  are  longer  ;  the 
internal  Mufcles  therefore  aft  not  in  Infpiration, 
vice  verfa ,  the  internal  Mufcles  are  (horter  in  In¬ 
fpiration,  by  which  they  are  contrafted,  and  con¬ 
fequently  they  pull  down  the  Ribs  and  ferve  in 
Expiration.  We  don’t  doubt,  as  Mr.  Bayle  fays,  but 
that  the  internal  Mufcles  are  not  longer  in  Infpira¬ 
tion  }  to  be  convinced  of  this,  let  us  but  confider 
their  oblique  Pofition,  it  is  impofiible  then  that  an 
oblique  Cord,  which  is  fixed  to  two  parallel  Plans, 
as  the  internal  Mufcles,  fhould  not  be  elongated, 
when  thefe  Plans  will  be  rendered  horizontal. 

Remark  XLI.  Of  the  Mediaftinum. 

THE  Mediaftinum  is  nothing  but  the  Affem- 
blage  of  the  two  Laminae  which  are  fixed 
under  the  Sternum  and  go  to  the  Spine  ;  they  are 
a  Continuation  of  the  Pleura.  After  having  ta¬ 
ken  off  the  Mediaftinum  from  the  Sternum,  we 
remove  the  two  Membranes ;  we  fee  in  this  Space 
the  Thymus,  which,  by  the  removal  of  the  Mem¬ 
branes,  has  two  Membranes,  which  appear  diftant 
enough  the  one  from  the  other,  but  are  fattened 
together  when  the  Membranes  are  drawn  near 
again  j  the  Membranes  of  the  Mediaftinum,  after 

having 
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having  given  room  to  the  Pericardium,  unite  j. 
they  are  feparated  at  laft  to  inclofe  the  CEfopha— 
gus  and  the  Veflels  that  pafs  through  the  Dupli- 
cature.  Rudbeck  obferved  lymphatic  Yeffels  in 
she  Mediaftinum ;  he  reprefented  them  in  the 
Tables  which  he  publifhed  :  according  to  him 
they  run  into  the  Refervoir  ;  but  he  is  miftaken, 
thefe  Yeffels  belong  to  other  Parts.  As  the  Me¬ 
diaftinum  is  but  a  Continuation  of  the  Pleura, 
the  fame  Diftempers  which  infeft  the  one  can,  in  the 
feme  manner,  infedl  the  other  ;  Inflammations, 
Tumours,  Abfceffes,  may  there  happen  ;  the 
Lymph  may  be  fpilt  in  the  middle  cellular  Sub- 
ftance,  and  confequently  caufe  there  a  Dropfy,  as 
in  the  other  Parts.  As  for  the  ufe  of  the  Medi¬ 
aftinum,  it  fhews  the  Induftry  of  Nature,  who 
knows  to  prevent  all  Inconveniencies,  and  caufes 
the  Means  which  fhe  makes  ufe  of  to  be  of  Service 
for  many  things  at  the  fame  time.  The  Lobes  of 
the  Lungs  are  very  large ;  if  they  were  not  fepa¬ 
rated  they  would  fall  the  one  on  the  other,  when 
in  a  reclined  Pofture ;  Refpiration  and  Circulation 
would  fuller  by  this  Compreffion.  It  was  a  ■props 
that  the  CEfophagus  was  not  loofe,  and  that  it 
could  not  be  compreffed  by  the  Weight  of  the 
Lungs ;  Nature  provided  it  with  a  Situation  between 
thefe  Membranes,  the  Veffels  of  the  Blood  ;  the 
thoracic  Duft  could  not  but  have  been  incommo¬ 
ded  by  the  Motion  or  Tranfpofttion  of  the  Lungs. 
It  is  to  prevent  this  Inconvenience  that  they  are 
Ihut  up  by  a  kind  of  Covering  which  the  Dupli- 
cature  of  the  Mediaftinum  gives  them  :  But  had 
not  the  Eleart  above  all  need  of  a  Place  which 
could  have  enclofed  it  in  its  Situation,  and  which 
could,  if  we  may  fo  fay,  form  a  Cafe  which 
fomewhat  fuftains  the  Effort  of  the  Lungs  ?  It  is 
this  which  appears  in  the  widening  of  the  Medi¬ 
aftinum  that  receives  the  Pericardium. 
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Remark  XLII.  Of  the  Pleura. 

THE  Pleura  is  compofed  of  two  thin  Laminae, 
not  eafily  to  be  feparated  in  new  born  In¬ 
fants,  as  Ruyfch  oblerves  $  the  Surface  of  the  in¬ 
ternal  Lamina  towards  the  Lungs  is  fmooth  and 
polilhed  ;  the  Surface  of  the  Lamina  towards  the 
Ribs  is  rough  :  there  are  Fibres  that  are  fixed  to 
the  Trunk  of  the  Thorax.  If  we  comprefs  thefe 
two  Laminae  between  the  Fingers  there  iflues  out 
a  Fluid  ;  according  to  Malpighi,  this  was  necefiary 
to  moiften  the  Parts  and  to  keep  them  flexible. 
When  we  find  double  Membranes  we  may  al¬ 
ways  conclude  that  there  iflues  out  a  Humour 
by  Comprefiion  ;  it  proceeds  from  the  cellular 
Texture  which  is  between  them  both,  and  which 
receives  Veflels.  There  is  no  need  of  Glands  for 
the  Expreffion  of  that  Fluid,  Tranfudation  only 
through  the  Orifices,  which  are  for  that  Purpofe  in 
the  Arteries,  is  fufiicient.  Glandular  Grains  that 
we  fometimes  find  in  the  Pleura,  after  certain 
Diftempers,  are  not  a  Proof  that  there  are  Glands  ; 
they  are  nothing  but  Concretions  formed  by 
the  Diforders  found  in  the  Veflels.  To  have  a 
true  Conception  of  the  Form  of  the  Pleura  in 
the  Thorax,  we  have  nothing  to  do  but  to 
conceive  of  a  Membrane  that  is  extended  on 
both  fides  of  the  Thorax ,  and  towards  the 
Sternum  ;  there  it  continues  with  the  Medi- 
aftinum,  and  with  the  Coverings  that  embrace 
the  Vifcera  of  the  Breaft ;  they  are  all  of  one 
Production.  The  Veflels  that  are  in  the  Pleura 
are  very  confiderable  ;  hence  it  happens  that  it  is 
fubjeCt  to  Inflammations,  and  that  the  Blood  when 
Hop’d  there  may  become  very  thick  •,  as  we  obferve 
in  thofe  who  have  died  of  a  Pleurify. 
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Remark  XLIII,  Of  the  Thymus. 

E  Thymus  is  one  of  the  Parts  of  the  Fee- 


JL  tus  whofe  ufe  is  not  as  yet  difeovered.  Ver~ 
heyen  believes  that  it  filtrates  the  Humour  which 
is  found  in  the  Pericardium,  but  I  know  not  on 
what  Foundation ;  there  is  no  Reafon  that  can 
fupport  this  Opinion.  Fenelloni’s  Sentiments  are 
thefe( :  The  Blood  of  the  Foetus,  fays  he,  which 
is  very  ferous,  cannot  eafily  pafs  into  the  Extre¬ 
mities  of  the  bronchial  Arteries,  which  are  very 
fmall  ;  hence  it  arifes  that  the  Thymus  propels 
the  Serofity  into  the  Foetus,  and  fends  it  into  the 
tracheal  Artery  and  Lungs  ;  but  the  fame  hap¬ 
pens  not  to  young  and  old  People,  their  Blood 
has  Force  enough  to  penetrate  the  bronchial  Ar¬ 
teries  ;  and  thus  tfie  Thymus  propels  the  Serofity 
no  more.  The  bronchial  Arteries,  which,  if  we 
may  fo  fay,  we  fee  nothing  of  but  Lineaments  in 
the  Fcetus,  is  a  Proof  of  what  I  advance  :  thus 
thinks  Vercelloni ;  neverthelefs  this  is  nothing  but 
an  Idea  fupported  by  Chimeras. 

Bellinger  has  more  Reafon  to  believe  that  the 
Thymus  ferves  for  the  Nourifhment  of  the  Foetus. 
sjfl.  There  has  been  a  Chyle  found  in  thefe  VelTels. 
2 dly.  There  has  been  a  Du£t  found  out  in  the 
VelTels  that  communicates  with  the  falivary  Glands  j 
it  is  polfible  that  the  Chyle  is  filtrated  within,  and 
flows  towards  the  Places  neceflary  for  Nourilh- 
roent.  Lafidy,  as  the  Lungs  begin  to  adt,  the 
Fluids  enter  no  more  fo  eafily  into  the  Thymus  , 
hence  it  is  obliged  to  diminilh  gradually. 
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Remark  XLIV.  Of  the  Diaphragm. 

THE  Diaphragm  has  received  rtiany  Names* 
which  will  ^  be  needlefs  to  mention  here} 
it  was  looked  upon  as  a  Mufcle  only,  before 
Jafpard  Bartholin  %  and  the  Figures  of  it  are 
no  lefs  defective  than  the  Defcriptions  ;  the  Muf¬ 
cle  is  double,  the  fuperior  Mufcle  is  fixed  to  the 
Ribs  circularly,  and  its  Centre,  which  is  the  mid¬ 
dle  of  the  Diaphragm,  is  aponeurotick :  This 
Aponeurofis  is  fixed  to  the  interior  Mufcle ;  ac¬ 
cording  to  Stem  we  may  by  that  look  upon  the 
Diaphragm  as  a  digaftric  Mufcle.  The  inferior 
Mufcle  comes  from  the  Vertebrae  of  the  Loins,  it 
is  held  above  by  nothing  but  the  Aponeurofis* 
it  fee  ms  that  the  Fibres  are  mixed  at  the  inferior 
Part,  but  this  is  not  done  but  by  means  of  the 
Tendons.  The  Appendices  are  not  of  the  fame 
length,  as  we  commonly  fa  id  ;  in  Men  the  right 
Pillar  furpafies  the  left,  both  by  its  Length  and 
Number  of  its  Fibres:  It  is  the  lame  in  the  Ox, 
but  the  contrary  is  feen  in  Dogs.  When  we  are 
fpeaking  of  the  Tendons  of  that  Mufcle,  we  mult 
not  fay,  that  there  are  two,  fince  every  Appendix 
hasfeveral. 

We  commonly  fay  that  the  Diaphragm  has  two 
Holes,  one  on  the  right  fide  in  the  nervous  Part, 
for  the  Paflfage  of  the  Vena  Cava  ;  another  at  the 
left,  which  is  larger  and  more  behind,  to  let  pafs 
the  CEfophagus,  with  two  Nerves  that  go  to  the 
Stomach :  There  is  no  Hole  for  the  CEfophagus 
in  the  nervous  or  tendinous  Part ;  the  Hole  which 
gives  it  Pafiage  is  in  the  fuperior  flelhy  Part :  It 
is  the  Fibres  of  that  Mufcle  that  feparate  to  re¬ 
ceive  the  CEfophagus :  after  having  been  feparated 
they  unite  and  are  divided  anew,  to  form  a  Paf- 
fage  for  the  Yefiels.  ' 
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Gafpard  Bartholin  obferved  in  Oxen,  that  from 
the  lateral  part  of  the  fuperior  Mufcle  of  the  Di¬ 
aphragm  there  is  a  tendinous  Expanfion,  which 
is  continued  with  the  fuperior  part  of  the  tranf- 
verfal  Mufcle  this  made  the  Anatomift  fufpedt, 
that  the  Motions  of  the  Mufcles  were  very  fym- 
pathetic.  As  the  Diaphragm,  adds  he,  is  ever  veiled 
with  the  Peritonaeum,  fo  is  the  tranfverfe  Mufcle 
likewife ;  upon  this  he  explains  the  Adtion  of  the 
trigaftric  Mufcle. 

Birds  have  no  Diaphragm,  but  they  have 
Mufcles  that  produce  the  fame  Effedt  ;  there  go 
from  their  Ribs  mufcular  Fibres  that  are  inferted 
into  the  Membrane  of  the  Lungs ;  theie  Mufcles 
ferve,  according  to  Gafpard  Bartholin ,  to  expreis 
the  Air  from  the  Veflfels  of  the  Lungs. 

The  Adtion  of  the  Diaphragm  is  difficult 
enough  to  be  explained  ;  we  may  judge  of  it  by 
the  Number  of  different  Opinions  that  have  di¬ 
vided  the  Anatomifts.  Here  is  an  Example  which 
will  ihew  of  what  ufe  this  Partition  is  in  Refpira- 
tion:  Take  a  Veffel  of  Glafs  which  has  no  Bot¬ 
tom,  and  whofe  Opening  is  very  fmall  ;  put  a 
Tube  to  the  Orifice  of  a  Bladder  which  you  will 
ftraitly  fix  there ;  place  that  Bladder  in  the  Veffel 
of  Glafs.  in  fuch  a  manner,  that  the  Tube  pa  fifes 
through  the  Orifice  •,  lhut  the  Space  which  will  be 
found  between  the  Tube  and  Partitions  of  the 
Orifice  of  the  Bladder  exadtly  ;  then  take  a  Mem¬ 
brane,  with  which  you  will  ffiut  the  Bottom  of 
the  Veffel  in  fuch  a  manner  that  it  be  lax  and 
funk  within  ;  when  you  have  fixed  it  to  the  Sides, 
draw  the  Bottom  with  a  String  without,  and  you 
will  fee  the  Bladder  fwell.  This  is  the  true  Adlion 
of  the  Diaphragm,  which,  while  it  is  drawn  to¬ 
wards  the  Abdomen,  gives  the  Air  room  to  fwell 
the  pulmonary  V effels. 
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I  know  not  what  Wolfred  Senguerd  pretended, 
:when  he  advanced,  that  the  Diaphragm  was  not 
;  necefiary  in  Refpiration  ;  which,  according  to 
him,  may  be  performed  by  the  Expanfion  and 
Deprefiion  of  the  Abdomen,  ifi,  It  is  certain 
that  a  fudden  Compreffure  of  the  abdominal  Muf- 
cles  may  propel  the  Diaphragm  towards  the 
Lungs,  and  exprefs  the  Air.  idly.  If  it  could 
t  happen  that  thefe  fame  Mufcles  fhould  be  rai fed 
all  at  once,  in  fuch  a  manner  that  there  fhould> 
|  remain  a  Vacuum  in  the  Abdomen,  it  is  certain 
I  that  the  Lungs  might  be  inflated ;  but  by  what 
|  Mechanifm  can  thefe  Mufcles  be  raifed  fo  ?  $dly, 

|f  The  Machine  he  made  to  prove  his  Opinion,  has 
no  likenefs  with  that  which  he  pretended  to  ex- 
:  prefs :  He  takes  a  fecond  cylindric  Veflel,  which  he 
i  joins  to  that  we  have  been  fpeaking  of,  and  by  the 
i  different  Swellings  he  caufes  in  the  Bladder  which 
i  reprefents  the  Lungs,  by  means  of  the  Bladder 
which  he  placed  in  the  fecond  Veflel,  he  ima¬ 
gines  to  demonftrate  what  he  advances.  It  is  ne- 
ceflary  that  two  Machines  fhould  be  like  one  an¬ 
other,  for  by  the  one  we  may  conclude  for  the 
j  other:  I  fhall  not  ftand  to  fhew  the  Difference, 

|  we  are  prefently  fenfible  of  it.  4 (bly.  What  may 
happen  by  the  Adlion  of  the  Mufcles  of  the  Ab¬ 
domen,  may  be  reduced  to  what  I  am  going  to 
fay  :  When  there  happens  a  fudden  Contra&ion 
in  the  Mufcles  of  the  Abdomen,  the  Diaphragm 
s  may  be  pufhed  upwards,  in  fuch  a  manner,  that 
the  Air  is  expreffed  by  that  Means  through  the 
Veffels  of  the  Lungs ;  when  the  contracted  Muf¬ 
cles  relax,  then  the  Diaphragm  will  follow  them 
in  their  Relaxation,  for  otherwife  there  would  be 
a  Vacuum  left  in  the  Abdomen  :  But  that  Effect 
is  not  very  confiderable,  becaufe  the  external  Air 
which  compreffes  the  Abdomen  permits  not  a 
Vacuum ;  befides,  the  Mufcles  in  relaxing  are 
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filled  with  Blood,  and  thus  they  will  riot  leave 
the  Air  which  comes  into  the  Lungs  much  room 
to  play  in.  5tbly,  Refpiration,  or  the  Motion 
of  the  Diaphragm,  which  may  be  thus  perform¬ 
ed,  is  not  common  ;  fuch  an  Adtion  of  the  Dia¬ 
phragm  cannot  happen  but  when  the  common 
Organs  of  Refpiration  are  found  raifed  ;  then  by 
a  violent  Action  of  the  Mufcles  of  the  Abdomen 
we  pufh  the  Diaphragm.  As  thefe  Mufcles  are 
in  a  violent  State  during  this  Contra&ion,  the 
Relaxation  which  happens  will  put  the  Abdomen 
more  at  large,  and  permit  fome  Air  to  enter  the 
Lungs.  6tbly,  Entirely  to  deftroy  Wolfred  Sen- 
guerd’s  Opinion,  we  have  nothing  to  do  but  to 
recount  the  Experiment,  which  (hews,  if  we  raife 
the  Abdomen  of  a  Dog,  and  leave  him  but  the 
intercoftal  Mufcles  and  the  Diaphragm,  Refpira¬ 
tion  will  be  perfectly  performed  j  but  when  we 
cut  the  diaphragmatic  Nerves,  the  Animal  ap¬ 
pears  immediately  out  of  Breath  ;  befides.  Wounds 
of  the  nervous  or  flelhy  parts  of  the  Diaphragm 
are  all  mortal. 

Ortolobius  pretends,  that  the  Motions  of  the 
Diaphragm  depend  on  the  Heart ;  he  fays,  that 
the  Ventricles  being  inflated,  draw  the  Pericardi¬ 
um  upwards,  and  confequently  the  Diaphragm. 
But  certain  it  is,  that  the  Motions  of  the  Heart 
and  Diaphragm  are  riot  performed  at  one  time. 
Veltbufius  judiciouily  remarked,  that  the  Intervals 
which  were  perceived  between  the  Pulfations  of 
the  Heart,  -were  the  fame  whether  Refpiration 
was  ftop’d,  or  continued  according  to  its  natural 
Swiftnefs.  Lower  fpeaks  more  exadtly  than  -Orto¬ 
lobius,  in  faying,  that  as  the  Man  is  raifed  on  his 
Feet,  it  was  neceflary  there  fhould  be  a  Connexi¬ 
on  between  the  Pericardium  and  Diaphragm,  fo 
that  the  Liver  and  other  Vifcera  hung  on  the  Dia¬ 
phragm  might  not  draw  it  away,  and  by  that 
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means  be.  an  hindrance  to  Refpiration  ;  therefore 
I  in  Four  footed  Bealls,  whofe  Diaphragm  is  pufhed 
in  the  Thorax  by  the  only  Weight  of  the  Vif- 
cera  of  the  Abdomen,  this  had  been  of  no  Ser¬ 
vice  in  Infpiration,  and  would  have  been  an  Hin¬ 
drance  in  Expiration.  I  will  not  mention  the 
Sentiments  of  that  Author  who  writ  Notes  on 
.  the  Treatife  of  ‘Thrujhm  on  the  Subjedt  of  Refpi¬ 
ration.  I  believe,  fays  he,  that  the  Diaphragm 
is  only  in  Head  of  a  Partition,  and  that  it  ferves 
to  hinder  the  Vifcera  of  the  Abdomen  from  in- 
;  commoding  the  Lungs.  The  Experiment  which 
we  have  been  fpeaking  of  fhews  the  contrary  •,  it 
is  certain  that  Refpiration  ceafes  when  the  Dia¬ 
phragm  is  wounded. 

The  Diaphragm  has  a  Motion  from  above 
downwards  ,  1.  e.  in  Infpiration  it  moves  to- 
-  wards  the  Abdomen,  and  in  Expiration  towards 
the  Lungs from  the  Concave  which  was  there- 
:  fore  on  the  fide  of  the  Inteftines,  it  is  flatten’d  ; 
Difledtions  of  live  Animals  and  Wounds  of  the 
Abdomen  in  Men  are  a  convincing  Proof  of  it. 

The  Diaphragm  performs  that  Motion  either 
by  the  Preflfu re  of  the  Lungs,  or  by  the  proper 
Contradlion  ;  the  Lungs  are  not  a  Caufe  of -its 
falling,  fince  this  even  happens  when  we  have 
tied  the  diaphragmatic  Nerves  •,  neverthelefs  there 
is  a  great  deal  of  Difference,  as  we  may  fee,  in 
trying  the  Experiment. 

If  the  Adlion  of  the  Diaphragm  depends  on  it 
fell,  or  is  performed  by  the  mufcular  Fibres  which 
are  towards  the  Sides,  or  by  the  inferior  Mufcle, 
the  mufcular  Fibres  which  are  towards  the  Sides 
cannot  become  fliorter,  unlefs  the  nervous  Cen¬ 
ter  approach  the  Ribs ;  it  cannot  approach  if  it 
be  not  drawn,  and  confequently  it  approaches 
not  more  t<j\the  right  Line  ;  but  the  Action  of 
the  inferior  Mufcle  is  the  principal  Inftrument 
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of  Motion  of  the  Diaphragm ;  it  cannot  contract 
as  we  may  fee,  by  only  viewing  the  Fibres,  but 
it  mu  ft  deprefs  the  nervous  Center. 

But  what  Caufe  is  it  that  gives  Motion  to  the 
Diaphragm  ?  it  is  that  which  contributes  to  put 
the  intercoftal  Mufcles  into  Motion.  We  lhall 
talk  of  it  hereafter,  in  giving  the  Mechanifm  of 

Refpiration. 

*■  _ 

The  Diaphragm  was  abfolutely  neceflary  for 
Refpiration.  i ft,  As  the  Ribs  of  one  fide  are 
diftant  from  thofe  of  the  other,  in  Infpiration  there 
would  have  been  a  Force  wanting  that  might  have 
hindered  the  falfe  Ribs  from  removing  too  much 
from  one  another ;  for  as  they  have  no  Point  of  firm 
Support,  the  Mufcles  that  raife  them  would  have 
carried  them  too  much  outwardly,  idly.  It  was  ne- 
ceffary  that  the  Space  of  the  Thorax  mould  dilate, 
fo  that  the  pulmonary  Veficles  might  be  inflated  j 
the  Diaphragm  facilitates  this  Dilatation.  3 dly, 
A  Mufcle  would  have  been  neceflary  to  propel 
the  Excrements  downwards •,  Nature  employed 
the  Diaphragm,  which  in  augmenting  the  Cavity 
of  the  Thorax,  prefles  the  Inteftines.  4 thly,  As 
the  Diaphragm  draws  the  Ribs  on  all  Sides,  we 
fee  it  muft  pufh  the  anterior  Cartilages  of  the 
faife  Ribs  towards  the  Vertebrae.  Sthly,  When 
the  inferior  Mufcle  contracts,  the  two  laft  falfe 
Ribs  muft  be  drawn  downwards.  We  fee  by 
what  we  have  already  faid,  that  the  Diaphragm 
only  can  augment  the  Cavity  of  the  Thorax  ; 
thus  it  may  happen  that  we  can’t  refpire  but  by 
its  Fall  and  Elevation  ;  and  this  alfo  happens 
when  fome  Diforder  hinders  the  Motion  of  the 
Ribs. 

The  Hickup  is  one  of  the  Phenomena  which 
depend  on  the  Diaphragm  ;  for  it  is  nothing  but 
a  fudden  Infpiration  which  is  occafioned  by  fome 
Irritation  of  the  fuperior  Orifice  of  the  Stomach, 

when 
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|  when  we  fwallow  fotnething  which  cannot  eafily 

i  flow  in  the  Stomach. 

‘  \  ..... 

Remark  XLV.  Of  Refpiration, 

WHEN  the  Trachea  Arteria  is  come  to  the 
fourth  Dorfal  Vertebra,  it  divides  into  two 
large  Branches,  which  divide  at  laft  into  an  infi¬ 
nite  Number  of  others*,  thus  every  fmall  Rami¬ 
fication  terminates  in  a  membranous  Bag,  which 
refembles  a  Kernel  of  a  Raifin  fixed  to  its  Tail  ; 
the  two  great  Lobes  are  compofed  but  of  a  Heap 
of  thefe  fmall  Kernels,  which,  as  Ruyfcb  fays, 
i  form  two  Lobes  in  the  left  Side,  and  three  in  the 
right,  but  they  are  divided  into  an  infinite  Number 
of  fmall  Lobes  *,  that  one  little  considerable  Branch 
I  may  be  divided  into  ten  or  twelve,.  For  Exam- 
|  pie,  thefe  ten  or  twelve  fmall  Ramifications,  which 
|  are  terminated  by  fo  many  fmall  Bags,  form  a 
|  Knot  which  makes  a  fmall  Lobe  ;  they  do  not 
I  communicate  together  through  Holes  which  are 
■  in  the  Veficles,  but  the  Air  only  which  is  there 
i  contained  may  afcend  through  the  Ends  of  thefe 
|  Veficles,  and  enter  into  the  others  through  the 

Ramifications  of  the  Trachea  Arteria  to  which 

■"  ■  . '  * 

j  the  fmall  Bags  are  fixed  •,  thefe  Interfaces  of  the 
Lobes  receive  the  largeft  Ramifications  which  run 
into  the  Lungs.  Let  us  obferve  how  the  fmall 
Veilels  are  introduced  between  the  Veficles.  The 
celebrated  M.  Malpighi ,  from  whom  I  have  taken 
that  which  I  have  been  lpeaking  of,  has  made  fe- 
veral  Remarks  thereon  •,  Spaces  are  found  between 
the  Veficles,  but  thefe  Spaces  are  not  Interfaces 
which  contain  nothing,  this  is  what  is  obferved 
thereon  :  In  the  Partitions  of  thefe  fmall  Inter¬ 
faces  are  the  fangu inary  Vefiels,  whofe  Ramifica¬ 
tions  cover  the  Partitions  of  the  Veficles.  Mal¬ 
pighi  doubted  a  long  while,  whether  there  were 

O  9.  -  true 
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true  Inofculations  between  the  Arteries  and  pul¬ 
monary  Veins,  but  in  the  fecond  Letter  he  fent 
Borelli  he  is  for  Inofculations.  It  is  true,  fays  he, 
that  in  perfect  Animals  it  feems  that  the  Veffels 
end  and  are  open,  neverthelefs  it  appears  that  thefe 
Veffels,  the  fame  as  in  Frogs,  extend  farther  in 
the  Shape  of  a  finall  Net.  As  the  arterial  Veffels 
are  continued,  fince  they  come  from  the  fame 
Trunk,  and  that  the  Veficles  which  contain  them 
are  formed  of  the  fame  Membrane,  we  fee  that 
thefe  Veficles  have  a  Communication  the  one  with 
the  other  •,  this  alfo  is  confirmed  by  Experience. 
But  the  Veficles  of  the  Trachea  Arteria  which 
are  an  Expanfion  of  the  Subfiance  of  the  Bron¬ 
chia  communicate  not  with  the  veficular  Interfti- 
ces  which  they  leave  between  them :  This  is  the 
general  Idea  of  the  Lungs,  let  us  take  notice  of 
their  Adtion  ;  the  Principal  is  Refpiration,  we 
muff  examine  how  it  is  performed.  Before  we 
enter  into  a  Detail  I  will  give  an  Example,  which 
will  demonftrate  the  Mechanifm,  according  to 
which  Nature  produced  this  alternative  Motion. 

Take  a  Bellows,  place  in  its  Cavity  a  Bladder 
whofe  Neck  muff  be  fixed  to  the  Partitions  of  the 
Bellows,  in  fu'ch  a  manner  that  the  Air  may  enter 
the  Bladder,  and  not  the  Cavity  which  l'urrounds 
it  ;  this  done,  raife  but  the  Partitions  of  the  Bel¬ 
lows,  the  Air  will  enter  into  the  Bladder  and  will 
inflate  it,  and  this  is  Infpiration  :  Let  thefe  Parti¬ 
tions  fall  hy  their  Weight,  the  Air  which  was  in 
the  Bladder  will  be  exprefs’d,  and  this  is  Expira¬ 
tion  ,  the  Idea  would  be  perfedt,  if  we  had 
drawn  the  Partitions  of  the  Bellows  with  Strings 
fixed  at  length. 

By  what  I  have  find  we  fee  in  order  that  the 
Air  be  thrown  into  the  Lungs  it  is  neceffary  that 
the  Thorax  fhould  be  widened  ;  as  there  would 
then  be  a  Space  between  the  Sides  of  the 

Thorax 
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Thorax  and  Lungs,  it  is  neceflary  that  the  Air  by 
its  Weight  Be  thrown  into  the  Veficles  of  the 
Trachea  Arteria,  and  inflate  them  juft  as  it  di¬ 
lates  the  Bladder  put  into  the  Bellows  ;  we  may 
|  hence  decide  all  thefe  Queftions  afked  by  Phyfi- 
i  cians  not  much  vers’d  in  Philofophy,  viz.  \fiy 
Whether  the  Lungs  draw  or  fuck  in  (if  we  may  fo 
fay)  the  Air?  2 dlyy  Whether  the  Air  enters  not 
the  Lungs  but  by  the  Impulfe  it  receives  from 
the  Thorax  ?  We  can’t  fty  that  the  Air  is 
drawn  by  the  Lungs,  for  it  would  be  as  imperti¬ 
nent  as  if  we  were  to  fay  that  the  Water  which 
afcends  through  the  Pumps  is  drawn  by  the  Par¬ 
titions  of  theDufts.  A  Man  muft  be  ignorant  of 
the  firft  Principles  of  the  Weight  of  Fluids,  ta 
flop  at  the  fecond  Queftion  as  at  a  great  Diffi¬ 
culty  v  it  is  true  that  the  Thorax  propels  the  Air 
which  environs  it,  but  that  Air  by  its  Weight 
only  enters  with  Force  into  the  Lungs.  There 
was  an  Author,  who,  to  prove  that  the  Air  en¬ 
tered  not  into  the  Lungs  becaufe  it  is  propel’d, 
fays,  we  may  refpire  if  we  take  a  very  long  Tube 
which  is  (hut  at  the  Bottom  in  fuch  a  manner  that 
the  Air  could  not  enter  there,  if  the  other  End 
was  in  the  Mouth;  hence,  fays  he,  it  is  evident 
that  the  Air  enters  not  the  Lungs,  becaufe  it  is 
propel’d  by  the  Thorax  :  This  is  without  doubt 
a  Proof;  but  we  muft  obferve,  that  when  the 
Air  enters  from  this  Tube  into  the  Lungs,  it  is 
but  by  its  Spring,  the  Thorax  beginning  to  wi¬ 
den,  the  Spring  of  the  Air  of  the  Tube  which  is 
equal  to  the  Weight  of  the  external  Air,  pufhes 
the  Lungs  agai'nft  the  Sides  of  the  Breads  and 
dilates  them  ;  but  this  Dilatation  is  not  fo  ftrong 
as  that  which  is  occafioned  by  the  Weight,  for 
the  Weight  of  the  Air  dim  ini  flies  not  in  the 
Lungs ;  on  the  contrary,  the  Air  being  more 
fubtile  when  it  has  left  ^the  Tube,  at  kali  in  its 

Q,  3  -  Force, 
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Force,  than  when  it  is  heaped  together,  the  fa  me;  I 
as  a  Stick  fo  me  what  crooked,  has  lefs  Fores  than.  . 

when  it  is  ffcraitened.  .  _  .j  || 

After  having  feen  the  Mechanifm  hy  whicJrjRe-W 
fpiration  is  performed,  we  make  uie  of  Inftrntnents  || 
which  Nature  has  employed  for  that  Purpofe  *,  wc  | 
have  already  mentioned  the  Diaphragm,  we  muft  | 
fpeak  of  the  other  Mufcles  •,  fome  ferve  for  In-  || 
fpiration,  others  for  Expiration.  The  firft  we  attri-  1 
bute  the  Dilatation  of  the  Thorax  to  are  the  Muf-  | 
cles  calledScaleni  ;  the  firft  takes  its  rife  by  a  fiefhy  1 
beginning  of  the  anterior  part  of  the  tranfverfe 
Apophyfes  of  the  fecond,  third  and  fourth  Ver¬ 
tebra  of  the  Neck  •,  it  defeends  obliquely  before, 
and  is  inferred  by  a  Tendon  in  the  firft  Rib  ;  the 
fecond  begins  by  a  flefhy  Original  at  the  lateral 
part  of  the  tranfverfe  Apophyfes  of  the  fame 
Vertebra,  it  pa  fifes  above  the  firft  Rib,  and  is  im 
ferted  in  the  fecGnd,  and  alfo  in  the  third  ;  it  is 
tendinous  at  its  Infertion  ;  the  third  arifes  by  a 
fie  flay  beginning  of  the  lateral  anterior  Part  ot 
the  tranfverfe  Apophyfes  from  the  fame  V  ertebrae, 
and  befides  that  of*  the  fifth  and  fixth  it  is  inferred 
generally  into  the  firft  Rib.  Thefe  Mufcles  ferve 
not  for  Infpiration,  altho’  we  fay,  i ft.  The  Neck 
is  not  a  fixed  Point  in  regard  of  ail  thefe  Muf¬ 
cles,  which  confequently  cannot  have  all  the  fame 
Ufe.  2 dh-,  The  Neck  being  crooked,  Infpiration 
is  performed  equally.  3 dly.  We  perceive  no 
Tenfion  in  thefe  Mufcles  during  Infpiration. 
4 tbly,  The  firft  Rib  has  fcarce  any  Motion, 
rpbly,  Thefe  Mufcles,  although  they  be  in  a  Di¬ 
rection  proper  to  raife  the  Ribs,  have  neverthelefs 
an  Action  different  enough  from  that  of  the  ex^ 
ternal  intercoftal  Mufcles  ;  notwithftanding  this,  an 
Author  believed,  that  when  the  Mufcles  which 

are  fubiervient  to  the  Motions  of  the  Neck  begun 

to 
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to  ftrengthen  it,  and  by  that  to  form  a  fixed 
Point,  it  was  neceflary  that  the  Aftion  of  the 
Scaleni  fhould  raife  the  Coftse,  but  we  fay  that 
then  they  alfo  ftrengthen  the  Neck  more  in  agi¬ 
tating. 

The  fecond  Mufcle  proper  for  Infpiration  is  the 
Serratus  Minor  Anterior  one,  which  takes  its  Ori¬ 
gin  by  a  flefhy  beginning  from  the  caracoide  Apo- 
phyfis;  it  defcends  oblique  before,  and  is  fixed  to 
the  ofieous  anterior  Part  of  the  fecond,  third, 
fourth  -and  fifth  Rib  ;  this  ferves  as  the  reft 
for  Infpiration ,  the  Omoplate  for  that  Pur- 
pofe  fhould  have  been  a  fixed  Point,  which  it 
is  not. 

The  third  Mufcle  thought  to  ferve  in  Infpi¬ 
ration  is  the  Serratus  Major  Anterior ,  which 
comes  by  a  flefhy  Rib  from  the  bottom  of  the 
Shoulder-blade  ;  it  defcends  obliquely,  and  is 
fixed  to  the  eight  fuperior  Ribs  by  Digitations ; 
this  Mufcle  ferves  not  for  Infpiration.  1  ft.  We 
can’t  deny  that  the  two  fuperior  Portions  of 
that  Mufcle  draw  the  Ribs  down,  the  inferior 
Portion  only  remains  therefore.  2 dly.  This  infe¬ 
rior  Portion  has  no  fixed  Point,  ydly.  We  muft 
look  on  the  inferior  Portion  of  the  two  Mufcles 
as  a  Band  which  environs  the  Thorax  anteriour- 
ly,  and  which  would  be  drawn  poiteriourly  by 
fbme  Force,  fuch  a  Band  would  only  com- 
prefs  the  Thorax.  4 thly.  The  Dire&ion  of  the 
Fibres  of  that  part  of  the  Serratus  Major  is 
not  the  fame  as  the  Direflion,  according  to 
which  the  Ribs  fhould  be  raifed.  $thly ,  When 
we  refpire,  we  perceive  no  Aftion  on  that  Mufcle. 
6thly,  When  the  rhomboide  Mufcles,  the  Rele-t 
vator,  and  th e  Trapezius  contract,  the  Serratus  Ma¬ 
jor  is  drawn  alfo-,  but  this  raifes  not %iie  Diffi- 
’  culties  of  which  we  have  been  fpeaking,  confe¬ 
ct  4  quently 
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quently  the  drawing  of  that  Mufcle  contributes 
not  to  raife  the  Ribs.  7 tbly.  When  thefe  Mufcles 
of  which  I  have  been  fpeaking  are  relaxed,  Inspi¬ 
ration  is  performed  very  freely ;  we  mu  Pc  there¬ 
fore  fay  that  the  Serratus  Major  afts  not,  for  then 
it  has  no  Point  of  Support. 

The  fourth  Mufcle  is  the  Serratus  Pofterior,  it 
takes  its  Source  by  a  Tendon  from  the  Spiny 
Apophyfes,  two  inferior  Vertebrae  of  the  Neck, 
and  alfo  from  the  three  Superior  of  the  Thorax, 
it  is  inferted  obliquely  to  the  fecond,  third  and 
fourth  Rib;  we  have  nothing  to  do  but  to  look 
on  the  Direftion  of  the  Fibres,  we  frail  fee  that 
their  Aftion  cannot  raife  the  Ribs  ;  this  Muf¬ 
cle  is  rather  one  of  thofe  which  aft  upon  the 
Neck. 

The  fifth  Mufcle  which  we  would  attribute  In¬ 
fpiration  to,  is  the  Serratus  Inferior  Pofterior, 
which  comes  by  a  large  Tendon  from  three  infe¬ 
rior  Vertebrae  of  the  Back,  and  the  two  fuperior 
of  the  Loins ;  it  terminates  at  the  four  falfe  infe¬ 
rior  Ribs.  -We  faid,  that  by  the  Direction  of 
thefe  Fibres,  which  from  an  horizontal  Plane  fend 
off  fome  upwards,  it  was  neceffary  that  the  Ribs 
fhould  be  drawn  downwards  and  outwards,  fo 
that  the  Diaphragm  in  Infpiration  draws  not  thefe 
fame  Ribs  internally ;  hence  it  was  faid,  that  the 
Cavity  of  the  Thorax  augmented,  but  firft  if  it 
ferved  for  any  thing  in  Refpiration,  it  would 
lower  the  Ribs,  thus  it  would  contribute  more  to 
Expiration  than  Infpiration  ;  there  is  an  Appear¬ 
ance  of  its  ferving  as  an  Antagonift  to  the  Muf- 
cles  of  the  Abdomen,  to  ftrengrhen  the  Thorax, 
and  above  all  the  falfe  Ribs,  I  fhall  not  mention  . 
the  Subclavian,  fince  having  no  fixed  Point  it  can¬ 
not  draw  the  Ribs  upwards. 

Thefe  are  the  Mufcles  of  Inspiration ;  as  for 
2  what 
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what  regards  Expiration,  the  Mufcles  of  the  Ab¬ 
domen  perform  that  ;  it  is  certain  it  cannot 
contract,  that  they  ftraiten  not  the  Breaft  in 
drawing  the  Ribs  downwards :  I  do  not  believe  ne- 
verthelefs,  that  they  have  a  great  Share  in  Expi¬ 
ration  ;  as  they  are  pulled  in  Infpiration  they 
put  themfelves  in  their  former  State,  when  the 
Contradion  of  the  Mufculi  Infpiratores  ceafe ; 
but  neither  do  thefe  Mufcles  nor  others,  of  which 
we  have  been  fpeaking,  ferve  much  to  lower  the 
Ribs  in  Expiration,  as  I  fhall  demonftrate  here¬ 
after.  I  will  give  nothing  here  but  a  Reafon 
which  oppofes  all  the  Ufes  that  have  been  given 
in  Infpiration  to  the  Mufcles  we  have  juft  been 
making  mention  of ;  it  is,  if  we  raife  the  Muf¬ 
cles  of  the  Abdomen  in  a  Dog,  with  thofe  which 
we  have  juft  examined,  Infpiration  and  Expiration 
are  performed  as  before. 

After  having  examined  the  Mufcles  which'  ad: 
not  in  Infpiration,  we  mu  ft  obferve  thofe  which 
do  •,  there  are  aimoft  no  others  but  the  intercoftal 
Mufcles  and  the  Diaphragm.  As  we  have  already 
explained  their  Adion,  it  is  not  neceflary  that  we 
fhould  make  any  Delay:  Thefe  Mufcles  contri¬ 
bute  but  to  the  Elevation  of  the  Thorax,  we  muft 
look  why  it  is  ftraitened  in  lowering  the  Ribs. 
i/I,  The  Ribs  can’t  be  raifed,  unlefs  the  Cartila¬ 
ges  which  fix  them  to  the  Sternum  are  bent. 
2 dly,  Thefe  bended  Cartilages,  being  elaftic, 
muft  endeavour  to  be  re-eftablifhed.  %dly.  The  Ribs 
being  raifed  pufli  the  Sternum  by  its  inferior 
Part  ;  the  Sternum  being  pufhed  more  out¬ 
wardly  towards  the  inferior  Part  muft  firft  bend 
a  little;  fecondly,  the  Ligaments  that  fix  it  to 
the  Ribs  muft  be  pulled  ;  thefe  /two  Things  ceaf- 
ing  they  are  lowered,  and  the  Ribs  with  them. 
Thirdly,  We  have  faid,that  the  fiicrolumbal  Mufcle 

,  could 
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could  ftraiten  the  Thorax  in  lowering  the  Ribs  % 
but  as  the  Ribs  roll  from  Top  to  Bottom  upon 
thei r  Articulation  which  is  double,  and  that  the 
great  Action  of  the  Ribs  is  at  the  lateral  anterior 
Part,  I  cannot  fee  how  that  Mufcle  can  be  of 
great  Service  in  Expiration.  Let  us  examine  now 
the  Caufe  which  reciprocally  produces  Relaxation 
and  Contraction  in  the  intercoftal  Mufcles. 

There  is  nothing  more  difficult  than  the  Caufe 
which  obliges  the  intercoftal  Mufcles  to  dilate  and 
leave  the  Thorax  comprefs’d.  M.  Pitcairn,  after 
Bellini,  looked  on  the  Mufculi  Infpiratores  as  having 
no  Antagonift.  Hence  thefe  great  Philofophers  con¬ 
cluded,  that  the  Mufculi  Infpiratores  ought  to  con¬ 
tract  and  raife  the  Ribs,  fince  they  have  no  Anta¬ 
gonift  to  be  an  Hindrance  to  them  ;  the  Thorax 
then  dilates,  but  in  this  Dilatation  there  happens, 
according  to  them  or  their  Followers,  two  Things, 
which  are  at  laft  Caufes  of  Expiration,  ift,  The 
mufcular  Fibres  by  their  reiterated  pulling  by 
many  Impulfions,  raife  the  Ribs  above  the  Point 
where  they  would  be  in  Equilibrium  by  their  Re¬ 
finance  with  the  AClion  of  the  Mufcles.  2 dly. 
The  Air  which  enters  with  Rapidity  acquires 
more  Force  in  defending,  and  by  its  diverfe  Im¬ 
pulfions  pufhes  the  Ribs  above  the  Point  where 
the  Equilibrium  we  have  juft  been  fpeaking  of 
would  be.  idly.  After  the  Ribs  are  pufhed  a- 
bove  their  Point  of  Equilibrium,  the  Motions 
of  the  Caufes  which  pufh  them  diminifh,  they 
are  found  ftronger,  then  they  relapfe  and  ftraiten 
the  Thorax  ;  but  juft  as  they  were  mounted  above 
the  Point  where  they  fhould  remain  to  be  in  Equi¬ 
librium,  fo  they  alfo  go  farther  than  they  fhould 
in  defending,  the  intercoftal  Mufcles  therefore 
a  Cl  anew  as  before ;  thus  Refpiration  having  once 
be?tm,  muft  never  ceafe.  To  confute  this  Opi- 

mon5 
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nion,  we  have  nothing  to  do  but  to  afk  why  the 
Coftae  and  intercoftal  Mufcles  are  not  in  Equi¬ 
librium.  If  we  fix  very  fine  elaftic  Cords  to 
the  Bellows  which  we  have  made  mention  of 
in  fuch  a  manner ,  that  they  may  raife  the 
Sides ,  fo  that  the  Bladder  may  be  inflated , 
and  join  the  two  Sides  of  the  Bellows  in  fuch 
a  manner  that  there  may  be  fome  Machine  or 
Spring  fomewhat  to  oppofe  their  Separation,' we 
fhall  fee  whether  the  alternative  Motions  of 
thefe  Bodies  will  continue  long.  If  we  pro- 
pofed  this  Queftion  to  the  meaneft  Mechanick, 
he  would  fay  immediately  that  thefe  Motions 
could  not  continue;  is  it  not  furprifing  that  able 
Men  lhould  maintain  that  this  is  fufficient  to  ex¬ 
plain  the  Motions  of  Refpiration  ?  I  will  not  fpealc 
of  frefh  Subjects  where  the  Mufcles  may  ftill  have 
fome  Contraction,  as  we  fee  in  Diltedtion  ;  ac¬ 
cording  to  Pitcairn  and  Bellini ,  Refpiration  lhould 
continue  fome  time  after  Death. 

Baglivi  little  fatisfied  with  what  has  been  writ 
before  him,  gave  us  another  Caufe  for  Refpira¬ 
tion  ;  he  tells  us,  thofe  were  miftaken,  becaufe 
they  always  took  the  Caufe  for  the  Effect.  They 
believed,  fays  he,  that  the  Air  entered,  becaufe 
the  Thorax  dilates,  when  on  the  contrary  the 
Thorax  dilates  not,  but  by  the  Abtion  of  the  Air. 
It  is  the  fame,  according  to  him,  as  a  perpetual 
Bellows,  when  we  place  a  Tube  in  fuch  a  manner 
that  one  Extremity  anfwers  to  the  Chimney 
Hearth,  and  the  other  is  out  of  the  Houle,  the 
Air  which  is  out  is  more  condens’d,  and  confe- 
quently  heavier  than  the  Air  which  is  round  the 
Fire  of  the  Hearth,  it  mult  therefore  enter  and 
expel  the  other ;  but  as  it  rarefies  in  its  turn,  it  is 
forced  to  give  place  to  that  which  follows  it ;  in 
this  manner  it  is  that  Baglivi  would  have  Refpira-? 

*  \  Lion 


-z  3  6  Of  Refpiration 

tion  be  performed  :  The  external  Air  enters  into 
the  Cavity  of  the  Lungs  by  its  Weight;  then  the 
Heat  rarefies  it,  and  this  Rarefadtion  raifes  the 
Ribs  in  magnifying  the  Capacity  of  the  Thorax  ; 
then  the  external  Air,  whic  a  is  heavier  than  the 
internal  Air  which  is  rarefied,  makes  the  Ribs  fall 
down  again  ;  thefe  Motions,  according  to  that 
Author,  continue  in  the  fame  manner  till  the  De- 
ftrudlion  of  the  Machine.  We  might  confute 
this  Opinion,  and  afk  only,  whence  comes  it  that 
in  thofe  who  are  juft  dead  Refpiration  is  not  con¬ 
tinued  longer,  fince  the  Heat  is  ftill  very  con- 
fiderable.  But  there  is  another  Reafon  to  over¬ 
throw  it  entirely,  for  if  Refpiration  is  performed 
in  that  manner,  whence  comes  it  that  when  we 
open  the  Thorax  the  Lungs  fink  down,  and  Re¬ 
fpiration  ceafes  ;  the  internal  Pleat  is  neverthelefs 
confiderable  enough,  fince  the  Animal  lives  ftill. 
To  demonftrate  the  Miftakes  and  ridiculous  Opi¬ 
nions  of  Authors  of  vaft  Reputation,  let  us  exa¬ 
mine  what  happens  by  the  Rarefaction  of  the  Air. 
i ft.  How  will  the  external  Air  enter  into  the 
Lungs  of  an  Infant  newly  born?  It  cannot  do  it 
by  its  Weight,  all  the  Weight  of  the  Atmofphere 
preftes  the  Breaft,  consequently  this  fame  Weight 
will  not  dilate  the  Lungs.  Baglivi  reafoned  there¬ 
on,  as  he  had  Laid  that  the  Air  by  its  Weight 
can  remove  the  two  Sides  of  a  Bellows  which 
would  be  exactly  tied  one  to  the  other,  which  is 
ridiculous,  idly.  Whenever  the  Air  Ihould  en¬ 
ter  into  the  Lungs,  what  would  be  the  Confe- 
quence  ?  If  it  rarefied  all  at  once,  it  would  ex¬ 
tend  in  Places  where  it  would  find  lefs  Refiftance, 
for  the  Air  which  is  at  the  Entrance  of  the  Mouth 
would  refill  it  lefs  ;  for  if  it  raifes  the  Ribs,  it  is 
necefiary  to  conquer  their  Refiftance,  and  that  of 
the  Air  "which  preifes  them ;  it  is  therefore  evident 

that 
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that  it  will  extend  through  the  Trachea  Arteria, 
fo  much  the  more  as  the  external  Air  will  afiift  it 
by  its  Preflu  re  on  all  the  Body  *,  how  by  that  will 
be  performed  the  Elevation  of  the  Ribs?  and 
moreover,  how  could  this  Air  which  will  be 
gone  out  enter  again  ?  The  Difficulties  that  I  have 
demonftrated  in  the  firft  Article,  prove  the  con¬ 
trary.  %dly,  Baglivi  fays,  that  the  Preflure  of 
the  external  Air  caufes  the  Air  which  has  inflated 
the  Breaft  to  ruffi  out,  but  mull  not  this  hap¬ 
pen  as  foon  as  this  Air  begins  to  rarefy  ?  I  don’t 
fee  why  the  external  Air  fhall  wait  till  this 
which  is  within  fhall  raife  the  Thorax;  it  mult 
aft  from  the  firft  Effort,  which  this  internal  Air 
is  the  occafion  of  dilating.  4 thly,  We  have  no¬ 
thing  to  do  but  to  make  a  Machine  in  which 
the  Air  heatens  extraordinarily,  and  we  fhall  fee 
if  the  alternative  Motions  will  begin  and  con¬ 
tinue  we  ffiould  be  laugh’d  at,  if  we  were  to  main¬ 
tain  this. 

Bergerus  is  believed  to  have  found  the  Caufe  of 
the  alternative  Motions  of  Refpiration  in  the  Air 
which  remains  always  in  the  Lungs  after  the  firft 
Expiration  •,  this  Air  rarefied  by  Degrees  di¬ 
lates  the  Lungs ;  it  is  true  there  always  remains 
fome  Air  which  is  continually  heated  by  the 
Warmth  •,  but  ift,  this  Air  can’t  caufe  the  firft 
Infpiration,  fince  there  is  no  Air  in  the  Lungs  of 
thofe  that  are  newly  born.  2 dly.  This  Air,  if  it 
were  capable  to  inflate  the  Lungs,  might  hinder 
the  external  Air  from  entering,  for  it  would  have 
more  Force.  ?>dly,  The  Animal  refpires  no 
more,  as  foon  as  we  have  railed  the  Sternum  ; 
neverthelefs  the  clofed  up  Air  might  produce  the 
fame  Effect  as  before.  4 thly-,  The  Air  can’t  ferve 
for  a  Stimulus  5  it  would  follow  hence,  that  Infpi¬ 
ration  would  be  performed  always  by  the  Com¬ 
mand  of  the  Will,  which  is  falfe. 

-  There 
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There  have  been  Philofophers  who  explained 
Refpiration  in  the  following  manner.  As  foon  as 
in  a  human  Body  there  is  fome  Part  wounded, 
immediately  the  Power  which  moves  our  Machine 
is  tranfported  there,  if  we  may  fo  fay  ;  or  to 
fpeak  more  exactly,  it  aCts  in  that  Part  with  greater 
Force.  For  Example,  when  we  perceive  our 
Hand  a  burning  we  take  it  back  immediately ; 
when  we  even  deep,  if  we  pafs  fomewhat  that 
tickles  the  nervous  Papillae  of  the  Lips,  the  or¬ 
bicular  Mufcle  immediately  is  put  into  Action. 
Again,  we  fee  that  thofe  who  (leep  put  their 
Elands  on.  Places  where  they  feel  an  .itching,  fo 
that  the  Mufcles  which  are  wounded  enter  into 
Contraction,  idly.  This  Principle  being  laid 
down,  what  will  be  the  Confequence,  when  the 
Blood,  unable  to  circulate  more  freely ,  will 
dilate  the  pulmonary  Artery  ?  Then  the  feeling 
of  fome  Trouble  which  fucceeds  this  Stoppage  of 
the  Blood,  gives  Intelligence,  if  we  may  fo  term 
it,  to  the  moving  Power  to  draw  the  Reins,  and 
to  aCt  on  the  intercoftal  Mufcles,  which  being 
about  to  contract,  dilate  the  Thorax ;  after  the 
Cavity  of  the  Bread  is  become  larger,  the  pulmo¬ 
nary  Veficles  will  inflate;  the  Veffels  will  be  dif- 
played,  the  Interdices  which  are  between  the  tra¬ 
cheal  Veficles  will  become  more  fpacious,  the 
Blood,  without  Difficulty,  will  flow  into  the  Ar¬ 
teries  ;  but  as  the  Blood  will  inflate  the  Veffels 
very  much,  while  the  Lungs  will  be  filled  writh 
Air,  we  fhall  perceive  a  new  Uneafinefs ;  this  Un- 
eafinefs  gives  the  moving  Power  Intelligence  to 
relax  the  Reins,  fo  that  the  Ribs  may  be  pulled  down 
by  their  Weight,  and  put  the  Mufcles  which  can 
draiten  the  Bread  into  ACtion.  This  Opinion 
can’t  be  fudain’d  ;  it  would  be  impoffible  that  the 
Eland,  for  Example,  fhould  always  remove  al¬ 
ternatively 
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ternatively  to  deliver  us  from  fome  TJneafinefs, 
without  obferving  that  this  proceeds  from  our 
Will,  and  that  it  is  but  a  difagreeable  feeling 
which  bears  us  to  this  Motion  j  we  fhall  perfe&ly 
perceive  this  in  waking,  but  we  never  feel  any 
Uneafinefs  or  Stimulus,  a  Term  thofe  who  maintain 
this  Opinion  make  ufe  of,  Refpiration  is  perform¬ 
ed  without  our  thinking  of  it.  In  an  Apoplexy, 
where  the  Senfes  are  entirely  extinguifhed,  Refpi¬ 
ration  is  not  interrupted  ;  neverthelefs  we  then  are 
fenfible  of  that  Stimulus ,  during  Sleep,  where  a 
Part  of  feeling  is  dull,  Refpiration  is  ftronger 
than  when  awake  ,  neverthelefs,  the  contrary 
jfhould  happen. 

There  were  feveral  other  Opinions  which  I  fhall 
not  here  recite.  Ariflotle ,  and  after  him  Ctzfal- 
pnus,  and  Hofman  believed,  that  the  Heart  oc- 
cafioned  the  Dilatation  of  the  Lungs,  but  for  that 
it  would  have  been  necefiary  that  Infpiration  and 
Expiration  anfwered  to  the  beating  of  the  Heart. 

Averroes  believed,  that  the  Lungs  owed  not 
their  Motions  but  to  a  Force  which  was  particu¬ 
lar  to  them.  Platerus  and  Sennert  followed  the 
fame  thought,  and  laid,  without  that  there  would 
ever  be  a  violent  Motion  ;  as  thefe  Authors  give 
no  Reafon  to  fupport  their  Opinions,  we  fhall 
give  none  to  confute  them.  Thomas  Bartholin 
who  anfwered  them,  fa  id  only,  that  the  Lungs 
were  difpofed  to  move,  but  that  they  contained 
not  the  Caufe  of  their  Motion  ;  he  advances  no 
more  than  they,  fmce  he  gives  no  Reafons  •,  he 
might  have  laid,  that  the  Thorax  being  open,  we 
fee  no  more  Motion  in  the  Lungs  •,  as  for  Willis , 
I  know. not  what  he  pretended,  when  he  affirmed, 
that  in  all  the  Fibres  there  was  a  natural  Motion 
of  the  Syftole  and  Diaftole  ;  this  is  faying  nothing. 
After  having  confuted  all  thefe  Opinions,  we 

mud 
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mult  give  that  which  to  us  appears  the  moft 

likely.  '  .  ;  1  ?  i  m  W 

As  foon  as  a  Child  is  born,  i Jl,  The  Air  which 
enters  the  Mouth  and  Nofe  makes  it  fneeze  im¬ 
mediately,  and  puts  the  Diaphragm  and  intercof- 
tal  Nerves  into  Aiftion  by  that  Sneezing,  idly. 
The  Blood  which  pafles  in  great  Quantity  to  the 
Aorta,  ads  with  Force  on  the  intercoftal  Muf- 
cles,  which  being  deftitute  of  an  Antagonift,  are 
contrafted  more.  Thefe  two  Caufes  contribute 
to  dilate  the  Capacity  of  the  Thorax,  and  confe- 
quently  to  make  the  Air  enter  which  then  inflates 
the  Lungs ;  but  when  the  Air  is  entered,  the  Blood 
whicjt  diftends  the  Veflels  flows  not  eafily  into  the 
Veins,  becaufe  it  is  not  prefs’d  into  the  Lungs. 
It  happens  then  j ft.  That  the  intercoftal  Mufcles 
do  no  more  receive  fo  much  Blood,  for  there 
pafles  lefs  in  the  left  Ventricle,  when  the  Lungs 
are  inflated.  2 dly,  There  flows  not  then  fo  much 
Blood  in  the  Brain,  confequently  the  Nerves  are 
no  more  fo  much  extended  j  the  Caufes  therefore 
that  contract  the  intercoftal  Mufcles  beginning  to 
diminilb,  thefe  Mufcles  relax ;  by  their  Relaxa¬ 
tion  the  Ribs  fall,  according  to  the  Mechanifm 
we  have  heretofore  explained  ;  the  Ribs  being 
pulled  down,  the  Blood  is  exprefled  from  the 
Lungs  into  the  left  Ventricle  •,  then  the  Caufes 
which  gave  the  intercoftal  Mufcles  Contraction, 
begin  again,  for  the  Blood  is  thrown  in  great  Quan¬ 
tity  into  the  Brain  and  intercoftal  Mufcles.  This 
Explication  fee  ms  to  me  preferable  to  others,  be¬ 
caufe  it  is  more  mechanic  and  more  natural ; 
the  Difficulties  which  attend  it  are  explained  more 
eafil)  than  thofe  which  oppofe  the  other  Hy- 
pothefes. 

We  may  object  ljl,  That  this  alternative  Con¬ 
traction  will  happen  every  where,  where  there  are 

Mufcles  j 
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Mufdes  ;  but  this  Objection  will  difappear,  as 
foon  as  we  confider  that  all  the  Mufcles,  except  the 
Intercoftals,  have  Antagonifts  ;  in  thofe  there  will 
not  be  any  Change  that  may  caufe  the  Motion 
of  the  Parts  which  they  are  fixed  to,  fince  the 
Force  will  diminilh  or  augment  equally  in  the 
two  Antagonifts  /as  for  the  Inteftines  which  are 
a  hollow  Mufcle  as  the  Stomach,  the  alternate 
Motions  can  be  there  perceiv’d,  and  this  Motion 
in  the  inteftinal  Tube  will  produce  a  fort  of  peri- 
Jlaltic  Motion ;  but  this  Motion  will  be  very  dif¬ 
ferent  from  that  we  have  been  fpeaking  of  elfe- 
where,  fince  it  will  happen  equally  and  in  the  fame 
time  to  all  the  inteftinal  Canal,  there  will  be  but  an 
infenfible  Relaxation,  becaufe  there  is  no  Force 
which  a<5ts  againft  the  Inteftines,  as  the  Ribs  aft 
againft  the  intercoftal  Mulcles. 

They  objeft  2 dly.  That  if  this  Relaxation  was 
true,  we  fhould  perceive  fome  Difference  in  the 
Pulfe,  for  the  Blood  not  circulating  in  fo  great  a 
Quantity,  fnould  caufe  weaker  Pulfations  in  the 
Arteries.  To  this  we  may  anfwer,  that  we  can’t 
doubt  but  .  when  we  are  fleepy,  the  Parts  of 
the  Body  are  no  more  relaxed  than  before;  ne¬ 
ve  rthelefs,  when  we  fleep,  the  Pulfe  is  ftronger ; 
thus  we  can’t  conclude  that  the  Pulfe  ought  to 
weaken  in  the  Cafe  we’re  talking  of.  Let  us  come 
to  fome  Phenomena  which  we  meet  with  in  Re- 
fpi  ration. 

The  Lungs  tend  always  to  ftraiten.  ifi.  In 

Animals  that  die  in  the  Air  Pump  we  fee  the 

Lungs  entirely  collapfed.  2 J/y,  It  is  the  fame 

in  thofe  who  die  fuddenly  by  Lightning.  $dly. 

If  we  fill  the  Lungs  of  a  dead  Body,  the  Air 

is  propel’d  by  the  Weight  of  the  Lungs.  All 

this  offers  no  Difficulty :  The  Branches  of  the 

* 

Bronchia  go  the  one  from  the  other  at  acute 
Angles  ;  and  as  they  are  compos’d  of  a 
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ftrong  Subftancc,  they  will  refill,  when  we  re¬ 
move  them:  We  can't  fill  the  Lungs  without  re¬ 
moving  the  Branches,  fince  the  Veficles  that  are 
at  the  End  will  have  their  Centers,  which  anfwer 
to  the  Axis  of  the  Branches,  much  more  diftant 
than  in  the  Contraction.  As  for  the  Lungs  of  dead 
Bodies,  we  mult  obferve,  that  the  Interlaces  that 
are  between  the  tracheal  Veficles  are  no  more  fil¬ 
led  with  Blood  ;  thus  there  will  be  Spaces  formed 
between  thefe  Veficles,  and  there  can  be  no  fuch  Spa¬ 
ces  made,  unlefs  we  find  a  great  Refiftance  on  the 
fide  of  the  Air  when  we  inflate  the  pulmonary  Vefi¬ 
cles.  We  may  again  fay,  that  the  Bronchia,  if 
the  Trachea  Arteria  is  not  towards  the  Centre  of 
the  Earth  by  its  Opening,  weigh  the  one  on  the 
other,  and  thus  they  may  approach  each  other. 
It  foflows  hence,  ifi ,  That  the  Air  muft  have  a 
certain  Force  to  raife  the  Lungs,  idly.  That  the 
Air  becomes  very  light,  it  can’t  raife  them,  nei¬ 
ther  confequently  dilate  them  ;  this  happens, 
when  Animals  die  in  the  Air  Pumps,  and  when 
we  are  fuffocated  by  Lightning,  for  then  the 
Air  has  no  Force,  in  the  firft  Cafe,  becaufe 
it  miffes  ;  and  in  the  fecond,  becaufe  it  is  ex¬ 
traordinarily  rarefied  ;  the  Veficles  and  the. 
Bronchia  muft  then  fall  the  one  on  the  other  by 
their  Weight.  We  may  fay  the  fame  thing  of 
the  Difficulty  that  we  find  to  refpire  the  Air  on 
very  high  Mountains  $  the  Air,  which  is  there 
very  light,  cannot  fo  well  raife  the  Ramifications 
of  the  Bronchia  :  The  Facility  that  afthmatic 
People  find  to  refpire  in  the  Countries  bordering 
near  London  fooner  than  in  the  City,  proceeds 
from  nothing  but  the  Weight  which  differs  by 
the  Smoak  with  which  this  City  is  continua  Uy 
filled,  and  which  proceeds  from  the  Coals  that 
they  burn  inftead  of  Wood  ;  we  muft  not  ima¬ 
gine  that  there  is  any  Air  between  the  Pleura 

and 
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and  Lungs  there  to  produce  the  Collapfion  which 
we  find  when  an  Animal  dies  in  an  Air  Pump, 
The  Lungs  exadly  fill  the  Cavity  of  the  Thorax  5 
befides,  the  Wounds  of  the  Lungs  which  are  ac¬ 
companied  by  a  Collapfion  of  the  Tracheae  and 
Veficles  fhew,  that  if  there  was  any  Air  between 
the  Pleura  and  the  Lungs,  Refpiration  could  not 
be  performed.  I  caus’d  Air  to  enter  into  the  Lungs 
and  Pleura  of  a  Dog,  immediately  the  Animal 
could  not  refpire  ;  there  is  neverthelefs  a1  Differ¬ 
ence  between  the  Air  which  is  enclofed  in  the  Ca¬ 
vity  of  the  Thorax,  and  that  which  enters  there 
by  "Wounds  which  remain  open.  When  there  is 
Air  enclofed  in  the  Thorax,  it  dilates  when  the 
Cavity  is  enlarged  ;  thus  the  external  Air, 
which  is  ftronger,  becaufe  it  is  lefs  condens'd, 
might  enter  partly  into  the  Lungs,  but  when  the 
Wounds  are  open,  the  external  Air  can  enter 
more  into  the  Bronchia  then  in  a  Bladder,  not 
inflated,  idly.  It  was  alked,  whether  Refpira¬ 
tion  was  voluntary  or  involuntary  •,  there  is  no 
doubt  but  that  the  Will  cannot  accelerate  or  retard 
it ;  but  it  is  afk’d  whether*  common  Refpiration  is 
not  performed  by  an  AX  of  the  Will  ?  It  feems  at 
firft  that  this  Queftion  is  propos’d  without  Foun¬ 
dation,  fince  we  refpire  without  thinking  about 
it ;  neverthelefs  it  is  not  without  Reafon  that  this 
is  afk’d,  for  when  we  walk,  we  do  it  without 
thinking  on  it ;  we  are  bufied  with  important  Af¬ 
fairs  which  fix  our  Attention  fo  much,  that  we 
make  no  Reflexions  on  the  Motions  of  our  Feet  \ 
it  feems  then  fufficient  that  the  moving  Power 
gave  the  Legs  a  Motion,  which  continues  with¬ 
out  any  Neceffity  of  returning  to  a  new  AX 
of  the  Will  •,  were  it  not  poffible  that  in  the 
Occafion  we  have  of  refpiring,  we  had  us’d  our 
felves  to  raife  or  to  pull  down  the  Thorax  ? 
This  AXion  could  not  continue  during  deep,  in 
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fuch  a  manner,  that  the  Power  which  moves  our 
Body,  might  be  in  the  Mufcies  of  Refpiration  by 
the  fame  Reafon  that  it  makes  us  bear  our  Hand 
on  fome  part  on  which  we  feel  feme  Tittillation 
during  deep  :  Neverthelefs,  we  may  fay,  that  Re¬ 
fpiration  is  not  an  effedt  of  the  Will,  fince  it  fubfifts 
in  an  Apoplexy  where  Senfe  isextinguifhed  ;  fome 
would  prove  that  it  was  not  voluntary,  becaufe 
we  could  not  ftop  it  long.  But  ifl,  Galen  re¬ 
marks,  that  a  Slave  killed  himfelf  by  hindring 
Refpiration.  i dly.  We  can’t  long  withftand  to 
fuffer  extraordinary  Pain,  neverthelefs  it  is  a 
thing  that  depends  on  us. 

3 dly,  We  might  perhaps  believe  that  there 
is  need  of  a  reciprocal  Aftion  in  Mufcies  op- 
pofite  to  perform  Refpiration,  and  that  there 
would  be  a  Neceffity,  ljl,  Of  Mufcies  which  might 
raife  the  Thorax  to  make  the  Air  enter  there. 
2 dly.  Of  Mufcies  which  might  contract  at  laft 
to  pull  it  down,  and  which  confequently  might 
have  an  Addon  contrary  to  that  of  the  o- 
thers  ;  but  by  what  we  have  eftabliffied,  we 
fee  that  this  is  not  neceflary,  for  it  fuffices,  that 
there  be  immediately  a  Caufe  which  adts  on  the 
intercoftal  Mufcies,  and  which  at  laft  ceafes  to 
adt,  then  the  alternative  Motions  of  Infpiration 
and  Expiration  will  be  necefTarily  made.  As  for 
the  Mufcies  that  cover  the  Thorax,  and  which 
lerve  to  move  the  Arms,  the  Shoulder-blade,  and 
the  Neck,  they  may  carry  fome  Difference  in  Refpi¬ 
ration  ;  but  this  is  rather  in  hindering  than  in  aiding 
it,  for  we  have  nothing  to  do  but  vehemently  to 
extend  the  Mufcies  of  the  Shoulder-blade  and 
Humerus  which  are  fixed  round  the  Breaft,  and 
we  fhall  fee  that  Refpiration  will  be  more  diffi¬ 
cult;  neverthelefs  it  is  then  only  that  they  may 
be  of  fome  ufe,  becaufe  the  Shoulder-blade  is 
fix’d.  We  fee  by  the _ Action  of  the  intercoftal 
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Mufcles,  or  of  others  that  are  in  feme  manner 
connected  to  the  Thorax,  that  it  is  notpofllble  for 
the  pulmonary  VeiTels  to  have  the  fame  Diameter 
during  two  Moments  following,  for  the  Mufcles 
always  dilate  the  Cavity  of  the  Bread,  or  ftraiten 
it,  and  the  Blood  always  flows  into  the  Lungs,  or 
flows  out  of  them.  • 

4 thly^  The  Will  may,  during  feme  time,  flop 
the  Motion  of  Refpiration,  but  it  can’t  flop  the 
Motion  of  the  Heart ;  becaufe,  befide  the  in¬ 
tercoftal  Mufcles,  which  are  deftitute  of  Anta- 
gonifts,  and  aft  with  the  Diaphragm  by  a  me¬ 
chanical  Neceffity,  there  are  Mufcles  that  can 
oppofe  their  Motions,  when  the  Will  makes  them 
aft  ;  fuch  are  the  Mufcles  of  the  Abdomen,  and 
thofe  of  which  we  have  been  {peaking;  but  for 
the  Heart,  there  is  no  Mufcle  that  can  counter¬ 
balance  it,  therefore  the  Will  can’t  ftop  its  Ac¬ 
tion  :  Notwithftanding  this  Difference  between  the 
Aftion  of  the  Heart  and  intercoftal  Mufcles, 
there  is  a  certain  Harmony  between  Refpiration 
and  the  Motions  of  the  Heart;  after  a  certain 
Number  of  Pulfations  there  happens  a  certain 
Number  of  Inspirations  ;  according  to  the  Expli¬ 
cation  which  we  have  given,  this  muff  be  occafion- 
ed  thus,  for  a  certain  Number  of  Pulfations  of  the 
Heart  muff  propel  a  certain  Quantity  of  Blood 
into  the  intercoftal  Mufcles  and  Brain  ;  hence 
there  muft  follow  a  certain  Aftion  in  thefe  Muf¬ 
cles,  and  in  the  Nerves ;  but  if  the  Lungs  have 
need  of  the  Heart,  the  Heart  in  its  turn  has  need 
of  the  Lungs,  for  they  are  either  full  of  Blood, 
or  are  empty  ;  if  they  are  full,  it  is  necefiary  that 
they  throw  it  into  the  left  Ventricle,  otherwife  the 
Heart  can’t  move ;  if  they  are  empty,  and  can't 
receive  the  Blood  which  will  circulate  from  all 
‘the  reft  of  the  Body,  it  will  be  forced  to  ftop  at 
the  right  Auricle  and  right  Ventricle ;  and  thus 
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Circulation  will  be  fupprefs’d,  and  Life  with  it  j 
in  thofe  who  are  ftrangled,  the  Air  is  either  ftopc 
in  Infpiration,  or  in  Expiration  ;  if  it  is  in  Infpi- 
ration,  the  Lung  that  is  filled  with  Blood  cannot 
be  emptied,  becaufe  the  Spring  of  its  Texture  is 
not  ftrong  enough  to  make  the  Blood  pafs  thro’ 
a  prodigious  Number  of  interlaced  Ramifications ; 
if  it  is  in  Expiration,  the  Blood  can’t  flow  be¬ 
tween  the  Veficles  that  are  collapfed.  It  will 
perhaps  feem,  by  what  I  have  faid,  that  it 
would  be  neceflary  there  be  always  an  Expiration 
anfwer  to  every  Contraftion,  to  make  the  Blood 
circulate  into  the  left  Auricle  ;  but  an  Expiration 
always  heaps  fo  large  a  Quantity  of  Blood  in  the 
great  venal  Veflels  of  the  Lungs,to  fill  feveral  Times 
the  left  Ventricle ;  befides,  Infpiration  which  in¬ 
flates  the  Veficles,  prefles  at  the  fame  time  the 
large  venal  Trunks,  and  obliges  them  to  dif- 
charge  into  the  left  Ventricle.  While  the  Fluids 
of  the  human  Body  are  in  a  perfect  Equilibrium, 
the  Motions  of  the  Heart  and  Thorax  are  very 
flow,  efpecially  when  the  Body  refts  ;  but  as  foon 
as  there  happens  a  Diforder  in  thele  circulating 
Fluids,  the  Heart  immediately  feels  it,  and  if  it 
is  much  irritated  by  the  Obftacles,  it  propels  the 
Blood  with  Force  into  the  Inftruments  which  raife 
the  Thorax  ;  all  this  diforders  Refpiration  ;  if  Re¬ 
fpiration  is  troubled  by  a  Cough,  or  by  fome  Dif- 
temper  of  the  Lungs,  the  Heart  in  its  turn  muft 
perceive  it,  and  confequently  this  Diforder  mayexr 
tend  through  all  the  Veflels:  This  Sympathy  be¬ 
tween  the  Motions  of  the  Heart  and  Lungs,  proves 
not  that  the  Action  of  the  one  ought  to  ceafe 
at  the  fame  time,  as  that  in  the  other  ;  in  dying 
Bodies,  for  Example,  the  Heart  and  the  Auricles 
beat  a  long  while  after  Refpiration  has  ceas’d  ;  the 
Heart  can  move  a  long  time  only  by  the  Spring 
of  its  Fibres,  as  we  may  fee  by  many  Expert 
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merits  made  on  the  Heart  of  an  Eel,  &c.  Thus 
it  is  not  furprizing  that  the  Motion  of  the  Heart 
furvives,  if  I  may  fo  call  it,  Relpiration. 

gtbly.  There  may  happen  divers  Diforders  in 
Relpiration.  1/?,  The  Blood  may  be  propePd 
but- with  little  Force  into  the  Organs  which  raile 
the  Thorax,  Refpiration  then  will  be  difficult  ; 
but  if  it  enters  there  with  Violence,  and  the 
Nerves  are  very  much  agitated,  the  Motion  will 
extraordinarily  augment,  the  Contradtions  will  be 
ftrong,  and  may  become  convulfive.  2 dly.  If  the 
Pleura  becomes  enflamed,  the  Ribs  will  not  be 
able  to  move,  unlefs  it  is  diftended,  confequently 
Refpiration  can’t  be  performed  but  with  the  Dia¬ 
phragm  ;  or,  if  the  Ribs  rife  it  will  be  but  of  very 
little  Confequence  :  when  the  intercoftal  Mufcles 
are  wounded,  we  fee  that  great  Diforders  muft 
enfue,  the  fame  as  when  the  Lungs  are  attacked  ; 
for  befide  what  will  happen  by  the  Sympathy  of 
the  pulmonary  Nerves  with  the  others,  the  Lungs 
can’t  be  prefs’d  without  a  Perception  of  Pain  ; 
thus  Refpiration  will  be  very  difficult'  :  We  ol> 
ferve  in  the  Agony  of  a  Peripneumony,  Afthma, 
the  Mufcles  which  cover  the  Bread:  adf  very 
much,  then  the  Neck,  Shoulder-blade,  inferior 
Ribs,  the  Back,  have  a  vifible  Motion.  This  pro¬ 
ceeds  hence,  viz.  The  Tick  Perfon,  to  end  the  Pain 
which  he  feds,  and  facilitate  Refpiration,  puts  all 
the  Mufcles  which  can  give  a  different  Situation 
to  the  Thorax  into  Motion.  3 dly,  A  dry  and 
hot  Air  diforders  Refpiration,  becaufe  it  diffipat^s 
the  Humidity  of  the  Lungs,  and  there  leaves  only 
a  vifcous  Matter,  then  the  Heat  augments  with 
the  Croud  of  Veffels  ;  thus  the  Motions  of  the 
Bread  cannot  be  fo  eafy,  fince  the  Blood  is  there 
heaped  in  greater  Quantity,  that  it  can*t  flow 
eafily,  and  that  the  Parts  are  irritated  by  the  Pleat. 
4 fhly^  The  cold  Air  fhortens  the  Diameter  of  the 
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Veffeis,  hinders  their  not  tranfpiring,  coagulates 
the  Blood,  and  thus  enflames  the  Lungs,  stbty. 
The  Air  which  is  too  moift,  relaxes  the  Fibres  of 
the  Lungs,  permits  the  Veffeis  to  dilate,  fince 
their  Refiftance  diminilhes,  and  the  moift  Air 
is  lighter  than  the  dry  Air;  hence  it  proceeds 
that  the  Blood  and  the  Lymph  are  gathered  in 
the  Lungs.  6thly,  The  Air  which  is  too  heavy 
dilates  the  pulmonary  Veficles  too  much,  thefe 
Veficles  being  too  much  dilated,  are  too  much 
prefled  the  one  againft  the  other,  and  inftead  of 
giving  a  Paflage  to  the  Blood,  they  fliut  it  up ; 
for  let  us  take  Bladders  that  are  not  fhut,  and 
which  have  a  great  Space  to  extend,  they  will  be 
perfedlly  round  when  we  inflate  them,  and  will 
not  touch  but  by  fome  Points  ;  but  if  they 
are  ftraitened  in  fome  narrow  Place,  then  they 
will  fill  again  by  their  irregular  Figure  the 
Space  that  they  left  empty,  if  they  could  ex¬ 
tend  freely ;  if  there  were  any  Canals  between 
thefe  Interftices,  they  would  be  very  much  com- 
prefs’d.  7 tbly,  If  the  Air  is  very  light,  it  will 
not  have  Force  enough  to  raife  the  Lungs,  and 
make  them  obey  the  Dilatation  of  the  Tho¬ 
rax  ;  thus  the  Blood  cannot  enter  in  the  Lungs. 
There  will  happen  great  Diforders  when  the  Blood 
can’t  enter  into  the  Lungs,  but  when  it  is  there  in 
too  great  a  Quantity,  ift,  It  trnift  prefs  much 
of  the  Serofity  into  the  Cavity  of  the  Bronchia. 
idly.  The  Heart  which  receives  much  muft  pro¬ 
pel  a  great  Quantity  of  it  into  the  Mufculi  Infpi- 
ratores.  ~,dly,  As  the  Quantity  of  Blood  which 
inflates  the  Lungs  makes  us  uneafy,  we  refpire 
the  oftncr  to  make  it  flow  out.  After  having 
feen  the  Diforders  which  may  arife  in  Infpiration, 
let  us  explain  two  Phenomena ,  of  which  the 
firft  has  appeared  very  puzzling. 
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When  an  Animal  is  fbut  up  in  a  clofe  Place 
which  has  no  Commerce  with  the  exterior  Air, 
whence  comes  it  that  it  dies  fo  foon  ?  ljt,  In  a  Place 
where  there  is  Air  enough  to  fill  the  Lungs  of  the 
Animal,  what  Obftacle  can  at  laft  diforder  Refpi- 
ration  ?  idly.  The  V/eight  of  that  Air  diminifhes 
not,  for  we  fuppofe  the  Place  fo  clofe  that  the 
Air  can’t  iflue  out  ;  thus  there  will  always  be 
found  Force  enough  to  dilate  the  Lungs.  %dly. 
Rarefaction  can’t  render  this  Air  lighter,  or  make 
it  produce  the  EffeCts  of  a  light  Air,  for  it  feems 
at  firft  that  there  happens  nothing  but  a  Dilata¬ 
tion,  by  which  the  Lungs  malt  be  inflated  with 
more  Force,  and  that  it  is  that  new  Force  which 
occafions  the  Vefieles,  being  too  extended,  to 
give  no  Paffage  to  the  Blood  j  it  is  necefiary  in 
this  Cafe  therefore  that  Circulation  fhould  ceafe, 
and  confequently  that  the  Animal  dies  ;  but  in 
this  there  is  no  likelihood,  for  by  the  Barometer 
we  have  found  that  this  Air  was  changed  little 
or  nothing  in  relation  to  its  Weight ;  there  re¬ 
mains  nothing  to  fay,  unlefs  that  as  the  Quantity 
of  Fluids  which  flow  from  the  Body  by  Tranfpi- 
ration  is  vaflly  confiderable,  the  Animal,  if  we 
may  fo  fay,  is  fwimming  in  Water  j  this  may 
be  an  hindrance  to  Refpiration  j  befides  the  Fleat 
which  always  augments  in  the  Air,  may  irritate 
the  Texture  of  the  Lungs.  There  is  a  Philofopher 
who  believed,  that  Tranfpiration  which  mixed 
Water  with  Air,  took  from  it  its  Elafticity  in  a 
clofe  Place ;  if  this  were  fo,  it  is  certain  that  the 
encloied  Air  would  not  have  Force  enough  to 
inflate  the  Lungs :  It  is  true  that  there  are  Fluids 
which  diminifh  the  Spring  of  the  Air,  but  I  never 
found  that  it  was  diminifhed  by  Water.  When 
we  have  afcended  a  high  Mountain,  we  are  quite 
out  of  Breath  when  we  come  to  the  Top  •,  this  pro¬ 
ceeds  from  our  great  Infpirations  in  mounting,  as 

we 
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we  may  obferve  by  thefe  great  Infpirations  which 
are  fudden,  while  Expirations  are  much  (lower. 
Blood  is  heaped  in  large  Quantities  into  the  Lungs ; 
thus  we  muft  frequently  expire  to  propel  it; 
the  Motions  of  the  Mufcles  contribute  much  to 
heap  the  Blood  in  the  Lungs.  Thefe  are  the  prin¬ 
cipal  Phenomena  of  Refpiration,  let  us  fee  its 
Ufe  ;  for  this  let  us  examine  what  may  happen  to 
the  Fluids  that  are  propel’d  by  the  Heart  into  the 
pulmonary  Veflels. 

i  /?,  If  a  Fluid  enters  from  the  pulmonary  Ar¬ 
tery  into  an  infinite  Number  of  Ramifications, 
whofe  Diameters  become  lefs  and  lefs,  it  is  neceflary 
it  fhould  be  prefs’d  more  in  its  Strainers.  2 dly. 
That  thefe  Parts  being  each  of  them  expos’d,  the 
one  after  the  other,  to  the  Pulfations  of  the  Ar¬ 
teries,  change  their  Figure  and  clofe.  3^/y,  That 
the  Parts  difunite  the  one  from  the  other,  ^tbly.  In 
Infpiration  that  Fluid  will  pal's  every  Moment 
from  the  Contadl  ol  the  Vehicles  in  Places  where 
they  touch  not,  confequently  the  Air  and  Heat 
which  are  found  in  the  Lungs  muft  rarefy  with 
the  Veflels  in  thofe  Places  •,  thus  there  will  be  a 
reciprocal  continued  Motion  left  in  the  Humours 
which  are  in  the  right  Ventricle.  5/My,  Hence  it 
follows  that  the  chylous  Parts  that  enter  from  the 
right  Ventricle  into  the  Lungs,  being  prefled  by 
thofe  which  follow  them,  and  by  the  Veflels  in 
the  Strainers,  muft  become  more  folid ;  and  ac¬ 
cording  to  the  thicknefs  of  the  capillary  Extre¬ 
mities,  three,  four  or  five  Parts  will  unite  and 
take  a  globular  Figure,  then  the  Chyle  changes 
into  Blood.  Leewenhoeck  obferved  no  other  Dif¬ 
ference  between  the  Chyle  and  Blood,  except 
that  the  Parts  of  the  Blood  were  compofed  of 
more  Globules-,  this  is  therefore  the  Union„which 
is  made.  I  have  faid  that  there  was  (till  another 
Separation ,  for  thefe  Globules,  compofed  of 
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many  Globules  feparate  the  one  from  the  other, 
j  fince  it  is  neceffary  that  they  pafs  one  after 
j  the  other  *,  if  the  Blood  is  formed  but  in  part 
f  by  the  firft  Circulation  through  the  Lungs,  it 
j  is  formed  in  the  following  by  Degrees.  6ihlyy 
'  The  Blood  having  pafs’d  into  the  Veins,  the 
Parts  which  we  have  been  fpeaking  of  mix 
with  a  great  Quantity  of  Phlegm,  and  Lymph 
which  has  received  great  Changes,  the  fame  as 
the  Blood  ;  befides,  the  Air  which  was  compref- 
fed  in  the  Strainers,  difpels  the  Parts  of  the 
Blood  by  its  Spring  which  is  freed  in  the  Veins. 
Jibly,  All  thefe  Changes  give  the  Chyle  the  ne- 
ceflary  Difpofition  which  it  muff:  have  to  nou- 
rifh  the  Parts.  For  ijt,  we  obferve  that  whilft 
the  Lungs  are  bad,  the  Nourifhment  of  the  Parts 
is  not  prepared  as  it  Ihould  be.  2 dly.  When  the 
Chyle  has  circulated  fome  time  in  all  the  Body, 
it  is  properer  to  form  good  Milk.  We  may 
judge  by  this  of  all  that  we  have  faid  on  the 
aerial  Nitre  which  was  introduced  into  the  Lungs  ; 
let  us  examine  the  Reafons  which  were  brought  to 
prove  that  Opinion. 

Authors  have  had  different  Views,  when  they 
would  have  proved  that  the  Air  entered  into  the 
Blood  by  the  Lungs.  Borelli  believed,  that  the 
Air  was  abfolutely  neceffary  to  give.  Gfcillation  to 
7  the  Blood.  Sylvius  imagined,  that  there  was  need 
of  the  Air’s  entring  into  the  pulmonary-  Veffels  to 
carry  there  a  refrefhing  Nitre,  in  which  the 
Blood,  heated  in  the  Heart,  could  not  pafs. 
Lower  faid,  that  this  Nitre  was  neceffary  to  give  a 
red  Colour  to  the  Blood. 

Thefe  Authors,  to  prove  that  the  Air  entered 
the  Lungs  faid,  1 ft.  That  the  Blood  is  redder 
in  circulating  out  of  the  Lungs  than  in  en¬ 
tring  ;  this  may  be  without  the  Succour  of  frelff 

Air, 


2  5  z  Of  Refpiration. 

Air,  as  we  have  obferved  ;  befides,  we  can¬ 
not  fay  that  the  Air  enters  into  the  Spleen, 
although  the  Blood  circulates  there  more  fluid  and 
redder.  Sylvius  and  Swammerdam  fay,  that  if  we 
blow  in  a  Trachea  Arteria  ftill  warm,  the  Air 
paflfes  into  the  Heart.  Harvey ,  Highmore  and 
Bohn  anfwer,  that  this  will  never  happen,  at  leaft 
if  we  force  not  the  Lungs.  %dly,  1‘hurfton  hav¬ 
ing  injedted  a  black  Fluid  in  the  pulmonary 
Artery  of  a  Sheep,  fays,  that  this  Fluid  run  back 
into  the  Bronchia;  this  Experiment  is  confuted  by 
the  fame  Proofs  as  the  precedent ;  befides,  if  this 
were  fo,  why  doth  not  the  Phlegm  of  the  Blood 
in  the  natural  State  flow  from  the  Veflels,  in 
the  fame  manner  as  that  Liquor,  which  is  not 
more  fubtile?  This  Objection  will  appear  very 
ftrong,  if  we  confider,  that  when  we  pump  the  Air 
out  of  an  Air  Pump,  the  Blood  rufhes  not  out  of 
the  Lungs  of  Animals.  4 thly,  Other  Authors  who 
have  confider’d  thefeDifficulties,have added  others; 
they  faid,  that  as  the  Air  which  we  blow  in  the 
Jugular  of  a  Dog  kills  that  Animal,  it  might 
alfo  produce  the  fame  Effedt,  if  it  entered  into  the 
Blood  of  the  Lungs ;  but  this  Experiment  did 
notputthem  to  a  Nonplus:  The  Air  which  we  blow 
in  the  Blood  by  Degrees  produces  not  this  Effedt ; 
if  through  the  Vena  Cava  we  fend  new  Air  into 
the  Blood  of  a  fuffocated  Animal,  the  Heart  which 
had  no  Motion  is  immediately  awakened  ;  but  if 
the  Air  entered  in  too  great  a  Quantity  in  the 
Blood,  then  the  Veflels  would  be  too  much  ex¬ 
tended,  and  could  contradl  no  more,  confequently 
Circulation  would  be  (top’d.  The  Air,  fay 

they,  is  abfolutely  necefiary  in  the  Blood  to  counter¬ 
balance  the  external  Air,  and  to  divide  the  vif- 
cous  Matter  which  might  too  much  thicken  the 
Humours  that  circulate  in  our  Body,  if  there 
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were  not  little  parts  of  Air  which,  in  con¬ 
tracting,  caufc  the  Subftances  of  the  Blood  to 
divide ;  this  Divifion  is  a  necefiary  Confequence 
of  the  Spring  of  the  Air  and  Motion  of  the 
Heart;  for  the  Heart  can’t  propel  the  Blood, 
which  comprelfes  not  the  Air  that  is  there  mixed: 
This  Air,  as  foon  as  the  Heart  ceafes  its  Pulfa- 
tion,  will  be  untied  by  its  Spring,  and  will  dif- 
perfe  the  Parts  of  the  Blood  which  prefs’d  it  ; 
belides,  warm’d  by  the  Heat  of  the  Body,  it 
continually  attempts  to  rarefy,  which  can’t  be, 
unlefs  the  Matter  that  environ  it,  divide.  Na¬ 
ture  who  faw  the  Neceffity  of  Air  in  the  Blood, 
gave  entrance  to  a  large  Quantity  of  it,  as  we 
fee  it  in  the  Air  Pump;  for  if  we  there  put  an 
Animal  it  fwells  immediately,  and  the  Lungs 
having  nothing  to  fuftain  them,  collapfe  ;  as 
for  the  Blood  it  bubbles,  and  there  is  formed 
a  Froth  on  the  Surface.  When  the  Air  has  been 
pumped  out,  even  the  folid  Parts  fwell,  and  dif- 
perfe  little  Globules  of  Air ;  Boyle  and  other  Phi- 
lofophers  made  thefe  Experiments.  It  is  furprif- 
ing  that  Leewenhoeck  advanced,  that  there  was 
no  Air  in  the  Blood  or  Urine,  for  if  there  was, 
it  could  be  but  very  fubtile  and  very  differ¬ 
ent  from  that  of  the  common  Air.  From  all 
I  juft  related  they  would  conclude,  that  the 
Air  fhould  enter  through  the  Lungs  into  the 
Blood ;  Pafiages  for  that  Occalion  were  fought 
for.  Bergerus  believes,  that  the  Air  has  not  need  of 
any  particular  Openings  to  be  infinuated  into  the 
Texture  of  the  Lungs ;  he  imagines,  that  the  Air 
may  enter  by  the  Pores  of  the  Veficles  ;  he  fays, 
after  Borelli,  -that  the  Parts  of  Air,  mixed  with 
the  Lymph,  .  concenter,  and  become  proper  to 
penetrate  the  Pores  of  the  Veficles  :  The  Air, 
when  it  enters  into  the  Fluids,  diffolves  in  feme 
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meafure,  as  the  Experiments  of  Marble  demon- 
ftrate  •,  the  Particles  of  the  Air  can  penetrate  into 
the  Lungs,  according  to  Bergerus ,  as  they  can  go  out 
of  our  Bodies  by  Tranfpiration  in  the  fame  manner 
as  from  Trees ;  to  prove  which,  he  fays,  when 
we  blow  into  the  Bronchia,  the  Air  pafies  with 
Moiftnefs :  The  fame  Thing  happens,  when  we 
propel  fome  coloured  Fluid  there,  for  we  fee  it 
return  with  Froth  through  the  pulmonary  Vein  ; 
for  this,  fays  he,  it  is  not  neceffary  to  force  the 
Lungs. 

The  Air  contained  in  Eggs  are  gathered  at 
the  Extremity  acrofs  their  Membranes  ;  could 
it  not  in  the  fame  manner  penetrate  our  Body  in 
coming  into  the  Lungs  ?  all  thefe  Reafons  prove 
not  that  there  enters  more  Air  through  the  Lungs 
than  through  the  Pores  of  the  Skin,  i ft.  If  the 
Air  entered  into  the  pulmonary  Veffels,  it  is  ne¬ 
ceffary  that  it  penetrates  the  bronchial  Veficles. 
2 dly.  It  muft  beinfinuated  into  the  Veficles  which 
are  between  the  Bronchia.  3  dly-,  It  muft  therefore 
penetrate  all  the  Membranes  of  the  Veffels.  4 tbly. 
The  Air  never  enters  into  the  vafcular  Veficles, 
or  that  fhut  up  the  Vefiels,  if  it  is  not  propel’d 
with  Force.  5^/y,  When  we  blow  the  vafcular 
Veficles,  we  cannot  without  Force  make  the  Air 
enter  into  the  Bronchia.  6lb!y,  The  bronchial 
Veficles  flatten  as  foon  as  the  Vafcular  are  level¬ 
led  ;  hence  it  follows  that  we  can’t  maintain  that 
the  Air  enters  in  the  Veffels  by  the  Lungs. 
Borelli  had  Reafon  to  fay,  that  it  was  neceffary  an 
Animal  fhould  have  fuch  a  Quantity  of  Air  to 
give  Ofcillation  to  the  Parts  •,  but  he  might  fay, 
that  this  Air  entered  with  the  Chyle  through  the 
lafteal  Veffels.  Sylvius ,  who  would  maintain  that 
Air  carried  a  refrefhing  Nitre  into  the  Blood,  had 

no  other  Reafon  for  it  than  his  own  Opinion  %  we 
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may  fay  the  fame  thing  of  Lower ,  who  advanced* 
that  the  rednefs  of  the  Blood  proceeded  from  no¬ 
thing  but  the  Nitre  of  the  Air  ;  it  is  not  extra¬ 
ordinary  to  fee  Opinions,  thus  badly  grounded, 
fpread  about  every  whereas  Truths;  this  was 
undefervedly  held  in  great  Efteem.  There  are 
very  few  who,  as  foon  as  you  afk  them  whence 
proceeds  the  rednefs  in  the  Blood,  will  not  anl'wer 
you  that  it  is  the  Nitre  of  the  Air  which  gives  it 
that  Tindbure.  But  p/?,  it  muft  be  proved  that  the 
Air  is  in  fin  ua  ted  into  the  Blood.  2  dly,  That  it 
contains  a  nitrous  Spirit;  we  have  already  feen  if  the 
fir  ft  Opinion  is  well  founded  ;  as  for  the  fecond  we 
can’t  doubt  but  that  there  are  fpread  in  the  Air 
fome  nitrous  Exhalations;  but  1 ft,  They  are  there 
but  in  a  very  little  Quantity,  'idly.  They  are  mixed 
with  other  faline  and  oily  Subftances.  3 dly.  Their 
nitrous  Spirit  is  not  w'ell  mixed.  4 tbly,  We  had 
as  v/ell  expofe  the  Earths  which  unite  inti¬ 
mately  to  the  nitrous  Spirits  of  the  Air ;  there 
are  but  certain  Places  where  they  imbibe. 
cythly.  Although  we  expofe  the  Milk  or  a  chy¬ 
lous  Matter  to  the  Air,  there  will  be  no  red  Co¬ 
lour  there. 

It  is  furprifing  that  fuch  ingenious  Men  fought 
for  imaginary  Reafons ;  all  Animals  have  Lungs, 
or  fomething  like  them.  Butterflies,  according 
to  Malpighi,  have  fometimes  eighteen  oblong 
Lungs  which  fend  their  Trachea;  Arteriae  to  the 
Circumference  of  the  Body  ;  if  we  flop  their 
Orifices  with  Jome  oily  Subftance,  thefe  Infebls 
die  immediately  with  Convulfions,  Worms  have 
two  Holes  at  the  fide  of  the  Anus  which  are  the 
Orifices  of  the  Tracheae  Arteriae,  which  con¬ 
tinue  laterally  towards  the  Head,  and  fend  Branches 
towards  the  Vifcera  of  x  one  fide  and  the  other. 
Lizards  and  Serpents  have  membranous  Lungs 
compofed  of  fmall  Veflcles,  or  ftnall  Cellules, 
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into  which  the  Air  enters  ;  all-  the  Difference  be¬ 
tween  the  Animals  on  the  Subjedt  of  the  Lungs 
is  reduced  to  the  Situation  or  Form *,  a  Tor- 
toife  has  its  Lungs  in  the  Belly  ;  the  Tra¬ 
chea  Arteria  pierces  the  Diaghragm,  and  forms 
one  Heap,  where  we  fee  Veficles  and  Cellules 
which  refemble  Rays  of  Honey ;  there  are  muf- 
cular  Strings  to  perform  Expiration.  Frogs  have 
Lungs  compofed  of  two  Lobes  in  the  Form  of  a 
Cone  •,  thefe  Lobes  are  filled  with  Cellules  which 
refemble  alfo  the  Rays  of  Honey  :  Fifh  which, 
except  Dolphins,  Whales,  Lfr.  have  no  Lungs, 
have  neverthelefs  Organs  refembling  them  ;  we 
obferve  a  fort  of  Bronchia  there  compofed  of  ob¬ 
long  Cartilages,  like  Leaves  put  one  over  the 
other,  and  fixed  to  a  bony  Bafis.  Nature  gave 
Fifli  this  kind  of  Lungs,  that  they  might  attradl 
and  repel  the  Water  and  Air  •,  but  we  can’t  fay 
that  Fifh  have  any  need  of  Refpiration,  for  that 
the  aerial  Nitre  entered  into  their  Blood  ;  thus  we 
mud  feek  for  another  ufe  to  Refpiration. 

The  principal  ufe  of  Refpiration  is  to  form 
the  Blood  >  the  Chyle  comes  immediately  from 
the  Heart  to  the  Lungs  ;  it  has  not  received  till 
then  fcarce  any  Change,  but  when  it  is  infinuated 
into  the  pulmonary  Veflels,  it  paffes  through  the 
Fibres  :  The  Globules  of  Oil  which  are  in  the 
Chyle  are  preffed  the  one  againft  the  other,  by 
this  Preffure  they  are  fixed  and  form  the  Globules 
of  Blood,  fuch  as  Leewsnhoeck  has  obferved  ;  at 
laft  the  Lymph  becomes  there  more  tenacious, 
and  more  proper  to  flop  in  the  Parts  which  it 
muft  nourish,  the  other  Ufes  are  reduced  to  the 
following.  The  Lungs  ferve  i/,  For  Degluti¬ 
tion.  2dly,  To  form  the  Voice.  %dly.  To  propel 
the  Faeces  out  of  the  Body.  4 thly.  To  make  the 
Chyle  advance  in  the  ladteal  Velfels.  5 thly.  To 
carry  odoriferous  Bodies  to  the  Nerves  of  the 
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Nofe.  There  are  fome  who  attribute  to  Refpira- 
tion  the  refrefhing  the  Lungs,  but  it  is  evident 
that  this  cannot  hold  good  in  feveral  Animals  j 
in  the  Fifh,  for  Example,  it  cannot,  fince  their 
Blood  is  cold. 

Remark  XLVI.  The  After  a  Arteria,  or 

Windpipe. 

THE  fuperior  part  of  the  Trachea  Arteria  is 
thicker  and  more  confiderable,  it  is  called 
Larynx ;  it  is  compofed  of  many  Cartilages. 
Thefirft  is  the  Cartilage  Thyroides ;  it  is  a  fort  of 
Buckler  that  has  four  Angles,  the  two  fuperior 
are  '  long,  and  are  fixed  to  the  Horns  of  the  Os 
Hyoides  the  two  inferior  Angles  are  fhorter  ; 
the  Cartilage  Cricoides  is  a  Ring  cut  obliquely* 
the  fhorter  partis  the  anterior  Face  of  the  Larynx 
under  the  Thyroide  Cartilage,  the  longed;  Part  is 
pofterior.  The  Aryttenoide  Cartilages  are  a 
Space  of  Triangle  j  they  are  fupported  by  their 
Safe,  which  is  thicker  than  the  reft  on  the  fupe¬ 
rior  part  of  the  pofterior  Portion  of  the  Cricoide 
Cartilage  ;  the  Epiglottis  which  is  pointy  in  Dogs, 
is  not  fo  in  Men  ;  it  refembles  a  Tongue,  whole 
Extremity  is  very  obtufe,  and  arched  within  ac¬ 
cording  to  the  Diredtion  of  its  Axis.  Thefe  Pie¬ 
ces  thus  placed  are  united  by  Mufcles,  by  Liga¬ 
ments  and  Membranes ;  the  Dudfc  they  form  is 
moveable,  and  can  ftraiten :  let  us  examine  the 
Mufcles  that  ferve  to  give  them  Motion.  1/, 
There  are  two  Mufcles  which  come  from  the 
Sternum  and  Clavicle,  and  are  fix’d  to  the  Cartilage 
Thyroides,  their  Contradtion  draws  the  Larynx 
downwards,  and  goes  from  the  Epiglottis.  2 dly. 
There  are  two  which  come  from  the  Os  Hyoides, 
and  fix  to  the  Cartilage  Thyroides ;  they  draw  the 
Larynx  upwards.  3 dly,  There  rife  two  Mufcles 
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from  the  inferior  pofterior  part  of  the  Cartilage 
Cricoides,  which  fix  to  the  external  Angle  of  the 
Balls  of  every  aryttenoide  Cartilage.  4 ibly,  It 
fends  two  others  from  the  lateral  part  of  the  Car¬ 
tilage  Cricoides  under  the  Wing  of  the  Thyroides, 
they  are  fixed  to  the  Sides  of  the  arytasnoide 
Cartilages  ;  they  are  the  Antagonifts  of  the  pre¬ 
cedent.  Stbly,  From  the  hollow  Cut  of  the  Thy- 
roide  Cartilage  at  the  Side  it  fends  two  mufcular 
Plans  covered  with  a  Membrane  ;  they  fix  to  the 
arytaenoide  Cartilages.  Thefe  Mufcles  are  as 
Cords  in  the  Duft  of  the  Larynx,  veiled  with 
the  fame  Membrane  which  lines  the  Larynx ; 
they  form  a  Groove  which  modifies  the  Air  that 
goes  out ;  perhaps  the  Sinuofities  that  are  at  the 
fide  of  that  Groove  contribute  to  it  alfo  ;  to  thefe 
Mufcles  which  ferve  to  move  the  Larynx,  we  may 
there  add  the  mufcular  Plan  which  goes  from  the 
Thyroide  Cartilages  to  the  Pharynx.  6thly,  From 
the  lateral  Part  from  above  the  fuperior  and  po¬ 
fterior  Portion  of  the  cricoide  Cartilage,  parts  a 
mufcular  Plan  from  every  fide,  it  fixes  to  the 
Point  of  the  Cartilage  Ary  tasnoides,  the  one  crofies 
the  other,  jtbly,  In  a  Word,  there  are  aryte- 
noide,  fimple,  tranfverfal  Mufcles,  which  are  join’d 
as  Cartilages  ;  we  there  obferve  fome  oblique 
Fibres.  Htbly,  On  the  fide  of  the  Epiglottis 
there  are  flelhy  Fibres  which  are  its  Muf¬ 
cles. 

The  Ufe  of  all  thefe  Mufcles  is  plain  enough, 
as  foon  as  we  know  their  Situation,  they  are  def- 
tin’d  to  enlarge,  pull  down,  or  to  raife  the  La¬ 
rynx  :  I  will  not  enlarge  thereon ;  thole  that 
would  read  the  ufe  of  thefe  Parts,  would  under- 
Hand  nothing,  if  they  knew  not  their  Situation 
firll ;  and  thofe  who  know  the  Situation  and  the 
Direction  of  the  Fibres,  have  no  need  ot  a  larger 
Detail  j  befides,  the  ufe  of  the  Mufcles  can’t  be 
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better  obferv’d,  then  in  defcribing  their  Infertions, 
and  Direction  of  their  Fibres  j  for  which  we  may 
look  into  Myology. 

Sound  is  not  produced  but  by  a  fudden  Com- 
predion  of  the  Particles  of  Air  ;  this  Compreflion 
is  made  by  Bodies,  whofe  Parts  being  comprefs’d 
all  at  once,  are  immediately  re-eftablifhed,  and 
obliges  the  Air  to  ftraiten  ;  this  happens  for  Ex¬ 
ample,  when  we  ftrike  on  a  Clock,  the  Particles 
fpreading,  their  Spring  propels  the  Particles  of 
Air  which  muft  necefiarily  bend,  and  attempting 
to  return  in  the  Place  they  were  in  before,  ftrike 
the  Tympanum:  In  the  Formation  of  the  Voice 
it  is  not  by  the  Collifion  of  the  two  Bodies  that 
the  Air  is  moved  ;  it  is  the  Airitfelf,  which  pujfh- 
ing  againft  the  Borders  of  the  Glottis,  is  broken, 
and  caufes  feveral  Vibrations  which  form  the 
Sound  of  the  Voice. 

In  a  Violin,  in  the  Proportion  that  the  Strings  are 
thicker,  longer,  fhorter,  or  more  lax,  the  Sound 
muft:  differ,  for  the  Vibrations  then  are  made  with 
more  or  lefs  Force  and  Swiftnefs  •,  it  is  the  fame, 
according  to  fome  Authors,  in  the  Organ  of 
the  Voice.  When  the  Sides  of  the  Glottis  are 
more  or  lefs  extended,  and  fpread,  the  Vibrations 
they  communicate  to  the  Air,  are,  according  to 
them,  wholly  different ;  but  the  ftraitening  only 
of  the  Glottis  well  extended  varies  the  Tunes. 
The  Air  which  comes  from  a  very  large  Place 
pafles  iwiftly  into  the  Larynx  ;  this  Rapidity, 
with  which  it  ftrikes  againft  the  Glottis,  caufes 
Vibrations  there :  The  ftraiter  the  Orifice  of  the 
Glottis  is,  with  more  Rapidity  the  Air  pafies  there, 
and  thefharper  is  the  Sound.  We  fee  hence  that  thofe 
who  force  themfelves  to  give  their  Voice  a  fharp 
Sound,  will  at  laft  be  fuffocated,  if  they  continue 
it  long,  for  as  they  almoft  entirely  pull  down  the 
Glottis,  but  little  Air  can  rufh  out  \  to  them 
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therefore  happens  the  fame  thing  as  to  thofe 
whofe  Refpiracion  is  ftop’d;  but  if  we  open  the 
Orifice  of  the  Glottis  too  much,  the  Air,  which 
will  rufh  out  without  Pain  and  without  much 
Swifcnefs,  will  not  break,  and  therefore  there  will 
be  no  Quiverings ;  hence  it  comes  that  thofe  who 
would  give  their  Voice  too  grave  a  Sound,  can 
give  none  at  all.  Let  us  examine  the  mechanical 

o  .  _ 

Law  by  which  the  Voice  is  formed. 

The  Trachea  Arteria  has  been  compared  to 
a  Flute-,  it  was  believed  that  it  contributed  to 
Sound,  the  fame  as  the  Tubes  of  Inftruments  to 
the  Wind,  but  we  fpeak  not  but  in  ftriking  the 
Air  -,  it  was  neceffary  there  fhould  be  fome  Dif¬ 
ference  between  the  Flute  and  the  Trachea  Arte¬ 
ria,  when  we  were  about  to  fpeak  of  the  Air 
which  is  thrown  into  the  Lungs.  Another  con- 
fiderable  Difference  which  is  between  the  Tube  of 
a  Flute  and  that  of  the  Lungs,  is  that  the  Air 
paffes  in  the  Flute  with  an  extraordinary  Rapi¬ 
dity,  whereas  the  Air  iffues  out  very  flowly  when 
we  fing,  and  buffers  no  Violence  till  it  is  come  to 
the  Glottis. 

The  Air  which  comes  flowly  from  the  Lungs 
paffes  with  Violence  through  the  Groove  of  the 
Glottis,  becaufe  from  a  large  Space  it  goes  to  a 
narrow  one  this  therefore  is  the  true  Place  where 
the  Sound  is  formed ;  the  Space  of  the  Mouth 
and  Noftrils  contribute  nothing  to  the  producing 
of  it,  but  gives  it  different  Seafonings ;  we  may 
fee  it  by  the  Alteration  of  the  Voice  in  Rheums, 
or  when  the  Nofe  is  ftop’d. 

Sound,  of  which  we  have  been  fpeaking,  forms 
the  Speech  and  Tunes,  whofe  Variety  offers  fo 
many  Pleafures  to  the  Ear  ;  firft  let  us  fee  in  what 
confifts  Speech,  and  why  Man  is  almoft  the  only 
Animal  that  has  the  Gift  of  Speaking. 
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A  certain  eminent  Philofopher  told  me  one 
Day,  fpeaking  of  the  Voice,  that  he  could  not 
comprehend  what  was  the  Difference  of  the  Let¬ 
ter  A  and  Letter  B  pronounced  on  the  fame  Tune  ; 
for,  faid  he.  Tunes  differ  not  in  tfiemfelves,  but 
by  the  Celerity  of  the  Vibrations  of  the  Air,  for 
A  and  B  are  by  Suppofition  on  the  fame  Tune, 
how  can  they  therefore  ftrike  the  Ear  diffe¬ 
rently  ?  '  '  'r  ■ :  - '  •  '  1 

It  is  certain  that  we  can’t  fuppofe  that  the  Dif¬ 
ference  of  thefe  two  Letters  pronounced  in  the 
fame  Tune  proceeds  from  more  or  lefs  Motion, 
fince  we  may  pronounce  them  with  the  fame 
Force  on  Sol  or  Fa  ;  but  it  is  evident  that  the  Air 
diverfly  reflected  muft  vary  the  fame  Tunes;  it  is 
thefe  Modifications  that  the  Mouth  gives  to  the 
Air  which  caufe  all  the  Differences  in  the  Pro¬ 
nunciation  of  the  Vowels. 

There  are  feveral  Inftruments  fubfervient  to 
Speech,  the  Tongue  is  the  principal,  as  known 
by  all ;  the  Lips  and  Teeth  contribute  to  it  very 
much.  Experience  demonftrates  ic  in  thofe  who 
have  loft  their  Teeth,  or  in  thofe  who  have  ill- 
fhap’d  Lips ;  the  Palate  is  alfo  of  great  Ufe  to 
articulate  ;  thofe  who  have  ic  not,  talk  indif- 
tindlly. 

Let  us  come  to  the  fecond  Queftion,  viz.  whence 
comes  it  that  the  greateft  part  of  Animals  can’t 
have  the  Ufe  of  Speech  P  We  might  believe  at 
firft  there  was  fome  Inftrument  ablolutely  necef- 
fary  to  it,  wanting ;  but  we  fhould  be  miftaken, 
if  we  had  any  fuch  Ideas ;  except  the  Palate,  they 
have  all  that  is  necefiary  for  Speech  ;  it  is  true, 
that  in  fome  the  Tongue  is  not  figur’d  as  it  fhould 
be  for  that  Purpofe  ;  its  pointed  Figure  is  an 
Hindrance  to  Mag-Pies,  who  pronounce  well 
enough,  if  the  Point  of  their  Tongue  is  cut. 
What  I  fay  concerning  Animals  is  fo  true,  that 
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Dogs  and  Cats  have  been  made  to  fpeak,  in  giv¬ 
ing  their  Gullet  a  certain  Configuration  in  the 
time  that  they  bark  and  mew  ;  this  mull  not  ap¬ 
pear  furprifing,  fince  we  have  been  able  to  make 
a  Machine  whofe  Springs  were  certainly  lefs  loof- 
en’d  than  thofe  of  Animals  which  we  have  been 
fpeaking  of,  pronounce  a  pretty  long  Sentence. 

What  is  it  therefore  that  hinders  Animals  from 
fpeaking  ?  It  is  that  there  is  no  Being  in  them 
which  knows  how  to  make  ufe  of  their  Organs ; 
there  are  fome  who,  by  the  Strength  of  Repetitions, 
accuftom  themfelves  to  pronounce  fome  Words, 
but  they  retain  but  a  very  fmall  Number.  Par¬ 
rots  have  a  round  Tongue,  and  therefore  it  is 
that  they  pronounce  better  than  other  Birds ; 
hence  we  fee  why  we  are  obliged  to  cut  the  Point 
of  the  Mag-Pie’s  Tongue,  that  it  may  pronounce 
fome  Words. 

As  the  Pronunciation  of  every  Letter  requires 
a  different  Configuration  of  the  Lips,  we  may 
make  our  felves  underftood  by  the  Motion  only  of 
our  Lips  to  deaf  and  dumb  People;  I  have  feen 
many  Examples  of  it.  If  the  Tongue  of  a  dumb 
Man  is  not  ill  difpofed  fince  his  Birth,  we  might 
make  him  fpeak.  Conrad  Aman  gave  us  a  famous 
Example  of  it  in  a  Dutch  Girl  who  was  born 
dumb  and  deaf;  he  made  her  fpeak,  taught  her 
the  Latin  and  Dutch ,  and  made  her  capable  of 
difputing,  by  feeing  the  Motion  of  the  Lips  of 
thofe  who  talk’d  with  her. 

After  having  treated  about  Speech,  let  us  come 

to  Singing,  and  fee  of  what  Ufe  the  Cavity  ot 

the  Mouth  is.  We  have  already  faid  that  con- 

*  « 

tributes  to  Sound,  but  this  Sound  confifts  not  in 
a  fimple  Reflection,  it  is  a  Sound  always  propor¬ 
tioned  to  the  Tones  which  are  formed  in  the 
Glottis;  for  in  raifed  Tones  this  Cavity  Shortens, 
and  in  the  low  Tones  it  lengthens ;  this  Length- 
'  '  ening 
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ening  and  Abridgment  of  the  Larynx  which  ne¬ 
ver  refts  in  the  lame  Situation  in  the  Inflexions  of 
the  Voice,  how  infenfible  foever  they  may  be. 
But  doth  the  lengthening  and  ihortening  of  the 
Mouth  ferve  to  form  Tones  the  fame  as  certain 
Inftruments  whofe  Tones  depend  on  the  length  of 
the  Tube?  No;  the  fmall  Extenfion  of  the  Mouth, 
which  at  moft  is  but  fix  Inches,  can’t  put  a  Voice 
in  the  Unifon  of  a  Tube  of  a  certain  Extenfion  ; 
never thelefs  we  fee  that  a  deep  bafe  Voice  can  go 
till  the  Unifon  of  a  Tube  of  eight  Feet  long  ; 
ail  Tunes  come  from  the  Glottis,  which  we  can’t 
compare  but  with  Inftruments,  whofe  Tones  de¬ 
pend  not  on  the  Dimen fions  of  their  Tubes,  but 
only  of  the  Reed. 

The  Glottis  has  been  compared  to  the  Reed  of 
an  Hautboy,  but  what  w*e  have  been  fpeaking  of 
fhews  us  upon  what  Foundation  this  is  fupported  ; 
the  Reed  of  the  Hautboy  produces  the  Sound, 
but  it  is  the  Dimenfions  of  the  Inftrument  which 
form  the  Tunes.  I  fhall  not  run  over  other  In¬ 
ftruments  to  fnew  in  what  they  differ  from  the 
Glottis ;  I  fhall  content  my  felf  to  fay,  that  there 
is  nothing;  which  has  more  likenefs  to  this  Groove 
of  the  Larynx,  than  the  Interval  in  a  bad  Frame 
joined  to  the  Gap  of  a  Window  ;  the  Wind  that 
pa  fifes  through  this  Interface  produces  there  a 
Sound,  by  the  fame  Mechanifm  that  it  produces 
the  Voice.  But  what  Difference  is  there  between 
thefe  two  Inftruments  in  regard  of  their  Eftafts  ? 
all  human  Induftry  can’t  draw  an  agreeable  Sound 
from  the  Frame  of  a  Window  ;  but  the  Glottis  is 
a  Source  of  Modulations  which  charm  our  Senfes  ; 
thefe  are  the  Caufes  that  make  their  Effedls  dif¬ 
ferent.  iji ,  The  Air  which  pufhes  the  Frame  of  a 
Window,  can’t  be  moderated  in  its  Motions,  while 
that  which  is  pufhed  into  the  Glottis,  finds  Inftru¬ 
ments  ready  to  give  it  Swiftnefs  or  Slownefs  as  the 
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Tune  requires  it.  2 dly.  There  is  on  the  Glottis 
a  little  Tongue  called  Epiglottis,  which  by  its 
different  Vibrations  can  give  many  Modifications 
to  the  Air  •,  the  aryttenoide  Cartilages  that  are 
turned  on  the  Glottis,  can  produce  a  like  Effeft 
by  the  divers  Motions  which  they  are  capable  of  j 
hence  we  fee  that  there  is  fome  Difference  between 
the  Stru&ure  of  the  grinding  Frame  and  the 
Glottis,  which  we  may  look  upon  as  an  Inftru- 
ment  to  the  little  Tongue.  3^/y,  The  Mouth 
modifies,  augments,  and  temperates  the  Sound, 
according  to  the  Proportions  it  always  obferves  in 
fhortening  ;  the  like  Inftruments  are  not  found  in 
the  Frame,  therefore  the  Effect  muff  be  very  dif¬ 
ferent. 

The  Glottis  is  formed  by  two  Mufcles  which 
run  parallel  from  the  thyroide  Cartilage,  and 
join  each  to  the  arytsenoide  Cartilage  which  an- 
fwers  to  it ;  thefe  Mufcles,  which  are  cloathed  with 
a  Membrane,  leave  between  them  an  Interval  cal¬ 
led  the  Glottis ;  this  Interval  may  enlarge  and 
ftraiten  pofteriourly  by  the  Motions  only  of  the 
aryttenoide  Cartilages ;  it  is  this  Straitening,  or 
this  Widening  which  produces  the  Difference  of 
T unes  ;  this  is  perceived  in  Singing,  is  taken  no¬ 
tice  of  in  Inftruments,  and  is  confirmed  by  Phi- 
lofophy.  This  ftraitening  and  widening  of  the 
Glottis  affords  us  a  wonderful  Phenomenon  ;  the 
opening  of  the  Reed  of  a  Baffoon  ftopt  up,  is  at 
fartheft  but  of  a  Line,  and  that  of  a  Hautboy 
ftopt  up  but  of  half  a  Line  :  Upon  this  we  may 
fuppofe  that  the  Orifice  of  the  Glottis  above  is 
of  half  a  Line,  and  that  of  a  Bafs  of  one  Line  ; 
how  many  Subdivifions  fuffers  not  this  little  Space 
in  forming  all  the  Differences  of  the  Tunes  ?  ac¬ 
cording  to  the  Calculation  made,  the  Glottis  forms 
more  than  9632  Subdivifions.  To  Ihew  an  Example 
of  the  Promptitude  and  Exadtnefs  of  the  Glottis,  we 

have 
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1  have  nothing  to  do  but  to  place  two  Strings  to  the 
I  perfect  Unifon  on  a  Monochord  -,  for  if  we  lhorten 
:  one  of  thefe  Cords  of  a  two  thoufandth  Part,  the 
I  Ear  immediately  perceives  the  Difcord,  and  the 
*  Voice,  which  was  at  the  Unifon  of  two  Strings, 

:  will  tune  immediately  the  Sound  of  that  which  is 
fhortened,  for  this  Difference  is  reduced  to  the 
*-th  Part  of  a  Tune  :  This  is  a  Part  of  the 

:  Wonders  of  Voice ;  let  us  examine  the  Particulars 
of  the  Glottis. 

If  it  flhould  happen  that  the  Reed  of  an  In- 
ftrument  were  very  lax,  no  Sound  could  be  there 
formed  *,  the  Reafon  of  it  is,  becaufe  Sound  pro¬ 
ceeds  from  nothing  but  the  Vibrations:  a  lax 
Body  can’t  caufe  any  Vibrations  in  the  Air  ;  this 
Relaxation  may  come  from  the  Humidity  which 
raifes  their  Spring  to  the  Parts  of  the  Tube ;  hence 
we  fee,  that  if  the  Glottis  were  to  relax  by  the 
Fluids  which  moiften.it,  the  Voice  would  be  loft 
the  fame  as  if  it  opened  extraordinarily  by  fome 
Accident,  if  it  dried  in  fuch  manner  that  it  would 
be  no  more  flexible.  We  fee  that  Diforders  would 
happen  in  the  Voice  ;  as  foon  as  the  Lips  are  not 
moiftened  by  the  Saliva  we  can’t  fo  eafily  whittle, 
becaufe  the  Lips  being  dry  can’t  be  well  adjufted ; 
it  is  the  fame  in  the  Glottis :  Befides,  when  the 
Surfaces  of  a  Body  are  dry,  the  Air  which  pufhes 
againft  them  Aides  too  eafily  ;  thus  it  is  neceflary 
for  a  little  Humidity  to  ftop  it,  fo  that  it  can 
pufti  againft  the  Parts  which  it  meets. 

To  the  end  that  the  Voice  may  be  eafily 
formed,  it  is  neceflary,  1/?,  for  Supplenefs  in  the 
Mufcles  which  open  and  ftiut  the  Glottis  *,  if  they 
became  paralytick,  no  Sound  would  be  any  longer 
form’d.  2dly,  The  Ligaments  which  unite  the 
Pieces  of  the  Larynx  muft  eafily  obey.  sdlyy 
There  muft  continually  be  a  Fluid  there  to  moif- 
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ten  the  Larynx ;  perhaps  the  oily  Juice  of  the 
Thyroide  Gland,  exprefs’d  by  the  Mufcles  called 
Sternothyrcideal ,  contributes  to  render  the  internal 
Surface  of  the  Larynx  fmooth,  and  confequently 
more  fit  for  the  forming  of  the  V oice.  4tblyy 
The  Nofe  muft  not  be  ftop’d,  otherwife  the  Air 
which  is  reflected  diverfly  modified  in  the  bottom 
of  the  Mouth  that  condufts  to  the  Nofe,  forms  a 
difagreeable  'Sound  ;  we  call;  that  Speaking  thro’ 
the  Nofe,  but  Mai  a-propos ,  for  then  all  the  Air 
paffes  through  the  Mouth,  and  the  Nole  that  is 
ftop’d  receives  but  little,  if  any  at  all.  Sthly,  It 
is  neceffary  the  Thorax  fhould  have  a  confidera- 
ble  Dilatation,  for  if  the  Lungs  can’t  extend  well, 
■we  fhould  be  forced  to  breathe  every  Moment  j 
thus  the  Voice  would  fall,  or  would  be  interrupt¬ 
ed  difagreeably.  .  ' 

v  •  ,  ••  *■  ,•  .  I 

Laughter. 

When  we  have  any  thing  joyful  in  our  Mind, 
immediately  it  appears  upon  our  Countenance, 
and  when  we  are  agreeably  furprized  by  fome- 
thing,  we  fhew  it  by  Laughter  :  we  can’t  explain 
how  at  the  Occafion  of  an  Idea  this  Motion  is 
produced  in  the  Lips  and  whole  Face,  nor  muft 
we  ever  hope  to  attain  it ;  there  are  fome  Pheno¬ 
mena  which  we  may  explain  more  eafily.  1 ft.  As 
foon  as  we  are  ft  ruck  by  fome  pleafant  or  ri¬ 
diculous  Idea,  we  laugh  heartily  ;  the  Breaft  is 
ftraitened  and  becomes  immoveable,  the  La¬ 
rynx  at  the  fame  time  is  comprefs’d,  the  Dia¬ 
phragm  a£ts  by  little  Jerks,  and  lets  the  Air 
go  out  Impetuofly.  2 dly.  As  there  is  a  Con¬ 
nexion  between  the  Diaphragm,  the  Mufcles 
of  the  Face  and  of  the  Larynx  by  means  of  the 
Nerves,  we  muft  not  be  furpriz’d  if  the  Motions 

of 
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of  the  Diaphragm  are  perceived  in  the  Face  and 
Larynx.  3 dly.  Since  the  Lungs  are  comprefs’d 
in  Expiration,"  we  fee  at  the  time  that  we  laugh, 
the  Blood  muft  not  pafs  freely  in  Veflels  of  the 
Lungs  i  thus  Circulation  is  performed  with  Dif¬ 
ficulty.  4 tbl-y.  Laughter  degenerates  fometimes 
into  Convulfions  this  is  not  furprifing,  fince  in 
itfelf  it  is  nothing  but  a  kind  of  Convulfion,  the 
Diaphragm  being  violently  moved,  by  the  means 
of  the  intercoftal  of  the  eighth  Pair,  and  dia¬ 
phragmatic  Nerves,  caufe  Convulfions  in  the 
Mufcles  with  which  thefe  Nerves  communicate 
direftly  or  indireftly.  Sthly,  When  we  laugh, 
the  jugular  Veins  fwell  the  fame  as  the  Head  ; 
this  proceeds  becaufe  the  Nerves  which  have  a 
Connexion  with  the  Diaphragm  environ  thefe 

Veflels  ;  as  for  the  Head  it  of  NecefTity  becomes 

* 

fwelled,  fince  the  Blood,  no  more  than  the  Se¬ 
rum,  can  then  be  difcharged  into  the  Veins. 
6tbly,  It  often  happens  that  in  laughing  we  flop 
Refpiration ;  this  muft  happen  when  the  Motions 
continue  long  and  with  Violence  in  the  Diaphragm. 
jthly.  When  we  laugh  long  and  with  great  Force, 
the  pulmonary  Veflels  may  poffibly  break  by  the 
Compreflion  of  the  Diaphragm  ;  v/e  have  alfo 
feen  fpittings  of  Blood  fucceed  thefe  violent  Moti¬ 
ons.  8thly,  The  Apoplexy  proceeds  from  nothing 
but  a  Stoppage  of  the  Blood.  In  the  fecond  Article 
we  faid,  that  the  Blood  patted  not  freely  in  the 
pulmonary  Veflels,  it  is  pofiible  therefore  an 
Apoplexy  might  follow  the  violent  Motions  which 
agitate  the  Diaphragm,  when  we  laugh,  gthly,  If 
when  we  laugh  to  excefs  we  may  be  troubled,  the 
contrary  happens  when  we  laugh  moderately  ~ 
every  where  the  Motions  which  happen  then  in 
different  Places,  the  Blood  divides,  the  Veflels 
which  had  not  Force  enough  to  propel  the  Hu- 

2,  mours 
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mours  are  prefs’d,  many  Parts  which  were  with¬ 
out  Strength  are  agitated,  and  receive  more  Blood, 
the  Humours  are  propePd  into  the  fecretory  Pores, 
Tranfpiration  augments,  &c. 

Cough. 

If  any  thing  troubles  the  Lungs  a  Motion  is 
excited  called  Cough,  it  is  performed  by  the 
Means  of  the  Organs  of  Refpiration.  i/?.  The 
Air  having  entered  by  Infpiration  is  retained  fome 
time  •,  it  is  the  Irritation  we  perceive  in  the  Lungs 
which  caufes  the  retarding  for  a  Moment  Ex¬ 
piration,  to  endeavour  to  expel  that  which  in¬ 
commodes  the  Lungs ;  then  the  Mufcles  of  the 
Abdomen  enter  into  Contraction,  their  Motion 
pufhes  the  Diaphragm  with  Force,  the  Lungs, 
violently  prefs’d  by  different  Motions,  are  emp¬ 
tied  of  the  Air  which  they  contain  •,  by  thefe 
Motions  the  Air,  pufh’d  againft  the  Larynx, 
forms  a  Sound.  When  I  faid  that  we  retard 
Expiration  for  a  Moment,  to  expel  that  which 
incommodes  the  Lungs,  I  did  not  pretend  that 
this  was  always  voluntary,  I  would  explain  no¬ 
thing  but  Cough  which  is  free  ;  when  there 
is  fome  violent  Irritation  in  the  Lungs,  there 
happen  Convulfions  in  the  Diaphragm  that  form 
a  Cough,  which  we  are  not  Mailers  enough  to 
flop.  2 dly.  When  the  Air  goes  out  with  Force, 
the  Subllances  that  incommode  the  Lungs  are 
taken  away,  when  they  are  .found  at  its  Paflage, 
and  that  they  can  follow  its  Motions  ;  it  happens 
alfo,  that  the  diverfe  Motions  that  the  Lungs  then 
receive,  make  the  Liquors  ftop’d  in  fome  Strain¬ 
ers  where  they  caus’d  Irritation,  flow  out ;  it  may 
be  again  that  the  Blood  or  Lympha  ftop’d  which 
can  irritate  the  Nerves  by  their  Sharpnefs,  re¬ 
take  their  Motion  by  the  Agitation  of  the  Tex¬ 
ture 
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ture  of  the  Lungs;  neverthelefs,  if  the  Cough 
continues  a  great  while,  far  from  making  the 
Juices  flow,  it  contributes  to  ftop  them,  for  in 
thofe  violent  Motions  with  which  it  agitates  the 
Lungs,  the  Veffels  and  Strainers  dilate  much, 
the  Blood  which  can’t  circulate  freely,  no  more 
than  when  we  laugh,  forms  at  laft  thefe  Veficles 
which  we  find  in  the  Lungs  of  Phthyfics. 
$dly,  We  obferve  that  when  we  laugh  much, 
we  Cough  *,  this  is  a  mechanical  Series  of  Moti¬ 
ons  excited  then  in  the  Lungs  ;  during  the  time 
of  Laughter  the  Blood  does  not  circulate  freely, 
as  we  have  remark’d ;  it  is  extremely  prefs’d  in 
its  Veflels  by  the  different  Motions  of  which  we 
have  been  fpeaking ;  this  can’t  be  done  but  the 
Nerves  which  are  in  the  Subftance  of  the  Lungs 
muff  be  irritated ;  we  muft  not  therefore  be  fur- 
pris’d,  if  there  follows  a  Cough ;  befides,  there 
is  no  great  Difference  between  the  Adbion  by 
which  we  laugh,  and  that  by  which  we  cough, 
the  one  and  the  other  depend  but  upon  the  Air 
which  goes  out  by  different  reiterated  Motions. 
They  differ  not  ift,  but  in  that,  the  Motions  are 
more  violent  in  a  Cough  ;  2dly,  In  that  they  are  not 
greatly  interrupted  in  laughing,  whereas  they  are 
very  much  fo  in  coughing.  %d!y.  In  that  we 
open  the  Larynx  more  when  we  cough,  the 
Thyroide  Cartilage  bends  down,  and  by  that  means 
the  Epiglottis  by  its  Point  is  far  from  the  Arytae- 
noide  Cartilages  ;  in  a  Word,  we  place  the  La¬ 
rynx  in  the  Situation  where  it  is,  when  we  expire 
very  much :  We  fee  by  that  the  Noife  of  the 
Cough  muft  befoft  fometimes  j  but  if  the  Cough 
is  violent,  then  the  Air  which  will  pafs  through 
the  Glottis  will  there  excite  a  Sound,  which  will 
be  ftrong,  and  then  the  Thyroide  Cartilage  will 
not  defcend  ;  the  foft  Noife  of  which  we  have  been 

fpeaking. 
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fpeaking,  is  as  that  of  afthmatic  People,  who 
refpire  with  great  Pain,  and  who  then  pull  back 
the  Angles  of  the  Mouth,  as  when  we  would 
laugh.  By  the  fame  Reafon  that  we  cough  after 
having  laugh’d,  we  may  cough  after  having  fung, 
cried,  talked  a  great  while,  the  Blood  which  flows 
not  well,  irritates  the  Lungs.  4 thly,  Thedifordered 
Motions  which  happen  to  the  Stomach,  often  pro¬ 
duce  Cough ;  we  fee  at  firft  that  this  mutt  be  fo, 
becaufe  th e  par  Vagum  gives  Ramifications  to  the 
Lungs  and  CEfophagus  :  when  there  happens 
an  Irritation  in  the  one,  it  will  be  perceived  in 
the  other  ;  we  have  alfo  obferved,  that  an  obfti- 
nate  Cough  has  often  produced  Vomitings. 


Sneezing. 


Sneezing  is  alfo  performed  by  the  Organs  of 
Refpiration.  \ft,  There  is  a  Ramification  of 
Nerves  from  the  fifth  Pair,  which  parts  from  the 
Union  of  the  fixth  •,  this  Ramification  runs  to 
the  pituitary  Membrane  of  the  Nofe.  idly. 
When  this  Nerve  is  irritated,  the  Intercoftal,  par 
Vagum ,  and  confequently  the  Nerves  of  the  Muf- 
cles  which  ferve  Refpiration,  mutt  perceive  this 
Irritation,  idly.  The  Nerves  of  the  Mufcles 
which  ferve  Infpiration  being  irritated,  it  is  ne- 
ceflary  that  thefe  Mufcles  enter  into  Contraction. 
4 thly.  As  the  Nerves  of  the  Nofe  are  very  fen- 
fible,  they  produce  great  Motions  in  the  Nerves 
which  go  to  the  infpiratory  Mufcles,  it  is  this 
makes  the  Thorax  dilate  all  at  once  in  an  ex¬ 
traordinary  manner.  5thly,  This  fudden  Dila¬ 
tation  might  be  followed  with  a  foft  ftraitning;  it 
would  be  fo,  if  the  Mufcles  which  ferve  Expira¬ 
tion  had  no  Nerves  irritated,  the  fame  as  thole  of 
the  infpiratory  Mufcles ;  as  chele  infpiratory  Muf¬ 
cles 
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cles  are  ftronger  than  the  expiratory,  their  Aftion 
has  immediately  prevailed  ;  but  that  during  the  time 
they  aft  the  Refiftance  augments,  and  the  Nerves 
of  the  expiratory  Mufcies  being  always  irritated, 
caufe  a  Contraftion  there  which  carries  it  at  laft 
on  the  infpiratory  Mufcies.  6tbly>  The  Violence 
with  which  the  expiratory  Mufcies  are  contracted, 
comprefies  in  an  extraordinary  manner  the  Lungs ; 
hence  the  Air  is  obliged  to  ififue  out  with  Violence. 
jthly,  By  the  Communication  of  Nerves,  the 
Mufcies  which  ferve  to  raife  the  Root  of  the 
Tongue,  enter  alfo  into  Contraftion;  hence  the 
Air  can’t  rufh  out  through  the  Mouth,  but  it  is 
thrown  impetuoufiy  in  the  Cavity  of  the  Noftrils ; 
and  if  the  mucous  Matter  which  is  filtrated  in 
the  pituitary  Membrane  is  heaped  up  in  its  Refer- 
voirs,  the  Motions  of  the  Air  are  raifed  and  make 
it  go  out.  8/(6/)',  The  Mufcies  which  pufh  the 
Air  of  the  Lungs  in  the  Trachea  Arteria  are  the 
Mufcies  of  the  Abdomen  and  Diaphragm  ;  fince 
it  relaxes  in  Expiration,  it  is  of  no  great  ufe 
there,  it  is  the  tranfverfal  Mufcle  of  the  Abdo¬ 
men  particularly  that  afts  ;  we  alfo  fee  that  the 
Epigaftrum  is  confiderably  funk. 


Yawning  is  again  a  Phaenomenon  of  Refpira- 
tion,  which  can’t  be  explained  in  a  fatisfaftory 
manner.  ift,  When  we  yawn,  almoft  all  the 
Mufcies  on  which  the  Will  afts  are  put  into  Con¬ 
traftion.  'idly,  During  the  yawning  the  Cavity 
of  the  Thorax  augments,  and  the  Air  enters  by 
Degrees.  3 dly,  When  the  Mufcies  have  been 
drawn  during  fome  time,  there  then  will  follow 
a  violent  fhooting.  4 thly.  To  this  fhooting  will 
be  joined  a  Itrong  Infpiration,  which  fi nifties  all 
thefe  Motions.  $iMy s  Yawning  is  voluntary. 
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fince  we  can  occafion  the  ftrong  Infpiration  in 
drawing  the  Mufcles  of  the  Face,  and  the  others 
which  concur  to  the  Yawning.  6thly,  It  is  alfo 
involuntary,  fince  there  are  Cafes  where  we  can’t 
help  yawning. 

Duncan  fays,  that  Yawning  was  occasioned  by 
the  CEfophagus,  but  he  only  gave  Conjectures, 
which  feem  not  well  founded.  Others  have  faid, 
that  Yawning  was  performed  when  the  Blood  cir¬ 
culated  not  enough ;  this  is  true :  When  we  are 
prefs’d  by  Sleep,  or  an  attack  of  a  Fever  ap¬ 
proaches,  we  yawn  much,  it  is  certain  that  then 
Circulation  is  not  free.  Sleep  proceeds  from  no¬ 
thing  but  the  Nerves  which  are  not  extended 
enough,  then  the  Veflels  fall  down,  and  permit 
•not  the  Blood  fo  free  a  Paflage.  In  a  Fever  their 
capillary  Extremities  are  obftrudted  by  a  vifcous 
Matter,  this  Obftrudtion  is  an  Obftacle  to  Cir¬ 
culation  i  but  here  we  niuft  tell  why  Yawning 
mud  happen,  when  the  Circulation  finds  fome- 
thing  that  flops  it.  There  is  a  Philofopher  who 
pretended  to  explain  this  in  the  following  man¬ 
ner.  When  the  Blood  is  not  free,  faid  he,  we 
feel  a  Trouble  which  finilhes  not,  but  when  the 
Blood  finds  a  Paflage  without  any  Obftacle,  then 
we  feek  that  which  can  make  the  Fluids  of  our 
Body  circulate ;  the  fame  as  when  the  Stomach  is 
empty,  we  feek  to  fatisfy  the  Perception  of 
Hunger  which  prefles  us ;  for  one  of  the  Means 
to  make  the  Blood  circulate  is,  ijl,  To  contradt 
the  Mufcles.  2 dly,  To  empty  the  Veins ;  we 
contradl  thefe  as  foon  as  the  Mufcles  of  the  Face 
and  Larynx  j  this  Extenfion  comprefles  the  Vef- 
fels,  but  the  Mufcles  of  the  Face  and  Larynx 
can’t  be  in  violent  Adtion,  but  the  Nerves  of  the 
Larynx  which  communicate  with  thofe  that  run 
to  the  infpiratory  Mufcles,  are  agitated  ;  this 
Agitation  at  laft  caufes  a  ftrong  Infpiration,  which 
1  in 
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in  making  a  great  quantity  of  Blood  enter  into 
the  Lungs,  empties  the  Veins,  and  by  that  ren¬ 
ders  the  Circulation  more  free.  This  Opinion 
explains  not  how  we  are  forced  frequently  to 
yawn  even  againft  our  will.  After  having  fpoke  of 
the  Larynx,  we  mud  proceed  to  its  continuation, 
which  is  the  Trachea  Arteria  ;  it  is  a  Dudl  com- 
pofed  of  cartilaginous  Segments,  which  are  inter¬ 
rupted  towards  the  Pofterior  part  by  a  ligamen¬ 
tary  Membrane,  which  is  ftrong :  Thefe  Seg¬ 
ments  are  joined  the  one  to  the  other  by  a  muf- 
cular  tye,  as  Morgagni  has  obferved  it.  This 
Du£t  divides  into  two  towards  the  fourth  Ver¬ 
tebra  of  the  Back  ;  the  Interruption  of  the  carti¬ 
laginous  Rings  is  feen  in  thefe  two  Divifions  the 
fame  as  in  the  Trunk  ;  but  at  laft  in  the  Ramifi¬ 
cations  which  are  in  the  Lungs,  the  Du£t  is  no 
more  interrupted,  as  Jafpar  Bartholin  obferved. 
We  however  do  not  mean  to  lay  that  all  the 
Rings  are  compleat,  but  that  many  Segments  form 
a  Ring.  Diemerhroek  feems  to  be  the  firth  who 
mentioned  if,  at  laft  thefe  little  Du£ls  become 
membranous,-  and  form  fmali  Bags,  which  are 
Bronchial  Vehicles;  the  Tunics,  at  the  Place 
where  the  great  Trunk  is  interrupted,  are  forti¬ 
fied  by  Plans  of  mufcular  Fibres,  that  ftraiten 
the  Rings  by  their  Contraftion,  as  Jafpar  Bartho¬ 
lin  obferved.  The  Glands  on  the  external  Mem¬ 
brane,  open  into  the  Cavity  of  the  Trachea  Ar- 
teria  ;  Morgagni  gave  a  fine  Figure  where  the 
Orifices  of  thefe  Glands  were  well  engraved. 

The  Heart. 

\  '  / 

THE  Heart  is  a  hollow Mufcle,  enclos’d  in  a 
Bag  placed  on  the  Diaphragm,  fituated  in 
the  Cavity  of  the  Mediaftinum,  having  at  its  fide 
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the  two  pulmonary  Lobes.  We  mull  confider 
its  Bafe,  Body,  and  Point :  at  its  Bafe  are  two 
Bags  tyed  one  againlt  another ;  they  have  each 
of  "them  an  Appendix  which  we  call  Auricle  ; 
they  are  covered  within  with  a  very  fine  Mem¬ 
brane  that  covers  the  Heart  alfo  ;  we  find  at  laft 
flelhy  Columns  which  are  the  Mufcles  that  make 
the  Blood  pafs  into  the  Heart ;  then  comes  an 
internal  thin  Membrane,  the  Appendices  have 
the  fame  Structure.  Thefe  Bags  come  from  two 
tendinous  unequal  Circles,  which  are  at  the  Ori¬ 
fice  of  the  Ventricles,  the  left  is  lefs  than  the 
right ;  from  its  Angles  run  the  Veins  which  carry 
back  the  Blood  of  the  Lungs,  the  right  one  re¬ 
ceives  the  Vena  Cava,  whofe  Trunk  is  fomewhat 
flelhy ;  in  the  Place  where  thofe  two  Bags  unite 
we  fee  an  Orifice  in  the  Fcetus ;  this  Hole  per¬ 
mits  the  Blood  to  pafs  from  the  right  to  the  left 
Bag  ;  but  the  Fluids  thiat  come  from  the  left  Bag, 
can’t  flow  back  into  the  right  one  ;  from  the  Lips 
of  the  inferior  Arc  of  that  Trunk  a  double  Mem¬ 
brane  is  railed,  which  in  the  left  Bag  forms  a 
Crefcent ;  the  Points  of  the  Crefcent  are  raifed 
by  degrees  fo  well,  that  the  Partition  may  en¬ 
tirely  fhut  the  Hole  •,  this  Membrane  yields  to 
the  Blood  which  comes  from  the  right  Bag, 
but  applied  on  the  Hole  it  flops  the  Blood  which 
comes  on  the  lefc  fide  the  fame  as  a  Aralve  ;  this 
is  the  Bafis  of  the  Pleart ;  let  us  come  to  its 
Body,  which  is  compofed  of  rnufcular  Fibres. 
Lower  has  defcribed  them,  but  the  Defcription 
is  deficient.  Before  we  give  it  we  mult  obferve 
that  the  Body  of  the  Heart,  whole  Figure  is 
Conic,  contains  two  Cavities,  one  that  aniwers  to 
the  Vena  Cava,  and  another  to  the  pulmonary 
Veins.  That  which  aniwers  to  the  Vena  Cava, 
is  very  large  in  the  Foetus,  while  the  leic  Cavity 
is  very  ftrait  5  it. is  even  larger  in  an  Adult 
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than  the  other.  In  Animals  theie  two  Ventri¬ 
cles  or  Cavities  are  one  lower  than  the  other* 
but  in  Man  it  is  not  fo ;  every  Cavity  is  ex¬ 
tended.  By  mufcular  Columns,  which  are  ends 
of  Fibres  that  form  the  Body  of  the  Heart,  the 
|  Blood  enters  there,  by  an  Orifice  which  anfwers 
to  the  Vagi ;  at  the  opening  on  the  left  fide  there 
are  two  Valves,  called  Mitrales  •,  at  the  entry  of 
the  right  Ventricle  there  are  three  called  T ricuf- 
pidales,  they  open  within  the  Heart,  but  they 
can’t  yield,  when  the  concraded  Ventricles  pro¬ 
pel  the  Blood  againft  them ;  there  are  Strings 
that  come  from  the  Veficles,  and  are  fixed  to 
the  Valvules  at  the  Surface  that  regards  the  bot¬ 
tom  of  the  Ventricles  ;  thus  they  can’t  be  railed 
but  as  much  as  is  neceflfary  to  hinder  the  reflux 
of  the  Blood  ;  at  the  Orifice  of  the  Arteries  there 
are  alfo  Valves,  but  their  Strudure  is  very  diffe¬ 
rent  •,  they  referable  Pigeons  Nells,  they  have 
two  Slits,  one  on  each  fide,  with  a  Rifing  in  the 
middle.  Morgagni  gave  us  a  fine  Delineation 
of  it. 

When  thefe  Pigeons  Nells  are  pulhed  by  the 
Blood  that  comes  from  the  Ventricles  they  are 
raifed,  and  give  it  paflage,  but  when  that  Blood 
has  palled  in  the  Artery,  it  can’t  flow  back  again, 
becaufe  its  Paniers  are  filled,  and  applied  one  to 
the  other.  This  is  a  Defcription  of  the  internal 
Parts  of  the  Heart ;  let  us  fee  the  Defcription 
Lower  gives  it  from  the  Diredion  of  the  Fibres. 
Thefe  Fibres,  fays  he,  part  from  four  orbicular 
Tendons  that  environ  the  Orifices  of  the  Ventricles 
and  return  there  for  the  moll  part,  ijl,  There 
are  fome  of  them  that  are  ftrait,  and  come  from 
the  Balls  to  the  Point  on  the  right  Ventricle,  to 
fhut  it  in  Contradion.  idly.  There  are  thofe  that 
afcend  obliquely  from  the  left  to  the  right,  and 
terminate  at  the  Bafis  j  they  imitate  the  Circum- 
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volutions  of  a  Screw.  $dly,  On  the  Precedent 
there  are  others  found  that  going  from  the  left  to 
the  right,  embrace  the  two  Ventricles,  and  are 
railed  towards  the  Balls  of  the  left  fide;  thefe 
Fibres  comprefs  both  Ventricles,  and  approach 
the  Point  of  the  Balls ;  thofe  of  the  fecond 
Article,  which  are  alfo  common  to  the  two  Ven¬ 
tricles,  concur  with  the  Adion  of  thofe.  4 tbly. 
There  is  another  Plan  of  Fibres  which  are  fixed 
to  the  two  precedent  Rows  in  -  their  different 
tours,  and  which  pull  them  down.  $thly,  The 
left  Ventricle  has  two  Rows  of  Fibres  which  are 
peculiar  to  it ;  the  external  Plan  which  is  under 
the  Fibres  we  have  been  fpeaking  of,  forms  a 
Spiral  that  mounts  from  the  left  to  the  right,  and 
which  partly  forms  the  Partition  ;  it  terminates  at 
the  Bafis,  there  are  other  Fibres  like  thofe  in 
Number  4.  which  are  there  joined.  6 tbly ,  In  a 
word,  the  laft  Plan  defcends  obliquely  from  the 
Bafis  of  the  left  to  the  right,  and  forms  the  in¬ 
ternal  Part  of  the  Ventricle,  andfinilhes  the  Par¬ 
tition.  Thefe  are  the  Diredions  of  the  Fibres, 
according  to  the  Defcription  of  Lower,  but  we 
mult  thereon  cor  red  many  Things.  I  fhall  not 
much  enlarge  upon  this,  becaufe  it  is  impofilble 
to  give  an  Idea  of  thefe  Fibres  without  fhewing 
them.  1  fhall  content  my  felf  to  fay,  that  the 
common  Fibres  firlt  run  from  the  right  to  the  left, 
and  then  from  the  left  to  the  right.  2 dly.  The 
Fibres  that  compofe  the  two  Ventricles  exteriour- 
ly,  cover  other  Fibres,  whofe  Plans  in  proportion 
as  they  are  interior,  lofe  their  Obliquity. 

The  Fibres  that  compofe  the  Heart,  come 
from  the  Nerves  of  the  8  th  pair,  that  come  in 
great  quantity  from  between  the  pulmonary  Ar¬ 
tery  and  Aorta,  to  expand  at  laft  in  the  extent 
that  the  fubftance  of  the  Heart  and  Auricles  oc¬ 
cupy  ;  in  this  Space  they  form  the  four  Cavities, 
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and  are  the  Bafis  of  the  mufcular  Fibres  which 
compofe  the  fubftance  of  the  Heart. 

There  are  in  the  Heart  proper  Veflels,  the  fame 
as  in  the  other  Parts  of  the  Body  ;  the  Aorta  be¬ 
ing  arrived  above  the  two  anterior  Valves,  fends 
ordinarily  two  Ramifications,  that  by  an  oppofite 
way,  form  a  Canal  fixed  to  the  Circumference  of 
the  Bafis  of  the  Heart,  hence  defcend  Ramifica¬ 
tions  that  extend  through  all  the  Subftance  of  the 
Heart  with  the  Veins  that  anfwer  them ;  we 
mull  neverthelefs  remark,  that  the  Veins  are 
more  external  and  inofculate  more  fenfibly.  After 
having  fpoke  of  the  Structure  of  the  Heart,  we 
muft  fpeak  of  the  Structure  of  the  Veflels  that 
ifliie  out  thence ;  this  is  neceffary  to  explain  the 
Circulation  of  the  Blood. 

The  Structure  of  the  Arteries. 

The  Arteries  are  Conic  Tubes  that  run  in 
many  Directions ;  the  Ramifications  come  from 
their  Trunk  at  acute  Angles ;  generally  we  never 
find  thofe  that  form  right  Angles,  as  the  Inter- 
coftals  •,  the  Arteries  are  compofed  of  five  Coats  ; 
the  external  is  very  thin  ;  it  is  nervous  in  its 
exterior  Surface,  but  internally  it  is  nothing  but  a 
Network  of  Arteries  that  come  from  the  Coro¬ 
nary,  there  are  Veins  that  anfwer  them  •,  the  fecond 
Coat  is  cellular  and  thin,  capable  of  Dilatation, 
becaufe  thefe  Cellules  may  fwell  •,  it  is  Ruyfcb  dis¬ 
covered  this  Coat  •,  the  third  is  glandular  ;  and  the 
fourth  is  nothing  but  a  texture  of  mufcular,  an¬ 
nular,  and  very  ftraitened  Fibres,  divifible  into 
many  Lamina  ;  the  fifth,  which  is  that  which 
immediately  forms  the  Cavity,  is  membranous, 
thin,  and  compofed  of  longitudinal  Fibres  that 
can  contract.  The  Veflels  compofed  of  thefe 
Co3ts  become  always  lefs,  in  proportion  as  they 
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are  diftant  from  their  Origin ;  in  different  Di- 
ftances,  their  Orifices,  Divifions,  Intermixture, 
the  thicknefs  of  their  Membranes  vary  very  much  ; 
in  a  word,  their  Ramifications  become  invifible ; 
we  have  much  difputed  on  their  continuity  with 
the  Veins,  upon  that  we  made  Injections  which 
feem  to  prove  it •,  but  it  is  always  certain  that  in 
the  Spleen,  the  Penis,  the  fpongy  Texture  of  the 
Urethra,  the  Sinus’s  that  are  on  the  fide  of  the 
Saddle,  they  are  not  continued  with  the  Veins  ; 
it  may  be  that  the  fame  Thing  is  in  the  other 
Parts  of  the  Body.  What  regards  the  fecretory 
Veffels,  it  is  a ffu red  that  there  are  thofe  that  are 
nothing  but  a  Divifion  of  the  laft  Ramificat  i 
ons,  which  form  a  fort  of  Pencil  by  an  heaping 
together  of  new  Ramifications  made  by  that  Di¬ 
vifion  *,  as  thefe  laft  Duds  are  very  ftrait,  there 
is  nothing  but  the  ferous  Part  that  can  exhale, 
perhaps  alfo  the  Arteries  are  terminated  by 
a  glandular  Pulp,  as  M.  Boerhaave  infinuates. 
Wemuft  not  apprehend,  as  Pitcairn,  that  this 
Strudure  will  be  an  hindrance  to  the  Circula¬ 
tion  ;  this  Reafon  is  fufficient  if  we  fay  that  the 
Blood  circulates  in  the  Spleen.  If  it  is  difficult 
to  find  the  laft  Ramifications  of  Arteries,  there 
is  no  difficulty  to  carry  them  on  to  the  fide  of 
the  Heart  ;  they  all  join  to  the  Aorta  or  pulmo¬ 
nary  Artery  :  Thofe  that  are  expanded  through¬ 
out  the  Body  go  to  the  Aorta ;  thofe  that  com- 
pofe  the  fubftance  of  the  Lungs  are  thrown  into 
the  pulmonary  Artery,  except  the  bronchial  Ar¬ 
tery.  After  having  feen  the  Structure  of  the 
Artery  let  us  examine  its  ACtion  j  this  is  necel- 
Jary  to  explain  Circulation, 
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The  Action  of  the  Arteries. 

\fi ,  The  Arteries  being  fwelled  ad  on  the 
Matter  that  fills  them,  they  prefs  ftrongly  the 
Finger,  when  we  introduce  it  into  their  Cavity, 
and  they  ftraiten  when  we  have  taken  it  away  ; 
they  are  always  full  in  a  living  Animal,  but  in 
Carcafies  they  are  empty  ;  it  is  necefiary  then  by 
their  Adion  theyi  had  propelled  the  Blood  in  the 
Veins  5  they  make  the  Air  that  was  blown  in  there 
rufh  out  with  Violence  :  and  if  in  a  Dog  we  tie 
the  Aorta  near  the  Heart,  the  Blood  continues  to 
pafs  into  the  Veins  in  fuch  a  manner  that  the 
Arteries  are  emptied  entirely  ;  when  they  are 
ftraitened  they  are  ftill :  the  Force  that  makes 
the  Arteries  contrad  depends  on  the  nature  of 
elaftic  Fibres,  mufcuiar  Plans,  and  Vefiels  filled 
that  form  the  arterial  Membranes.  2 dly,  The 
Blood  that  is  there  propelled  by  the  Heart,  mud 
overpower  iji,  the  Force  which  we  have  been 
fpeaking  of.  2 J/y,  The  Refiftance  that  it  finds 
in  the  Curvatures,  for  the  lefs  the  Angle  that 
forms  the  Artery  is,  the  greater  Force  is  required 
to  propel  a  Fluid  there,  as  we  fhall  plainly  fee,  if 
we  have  any  Idea  of  Motion  and  its  Rules.  %dly,  It 
is  necefiary  that  the  Blood  furmount  the  Preifureof 
the  external  Bodies  of  the  Air  •,  for  example,  the 
Motion  which  remains  in  it,  after  having  removed 
thefe  hindrances,  isprecifely  the  Force  with  which 
it  flows  •,  hence  we  fee,  that  it  tnuft  enter  into  the 
Lungs  with  iefs  refiftance.  4 thlyt  It  is  necefiary 
that  the  Blood  that  ru flies  from  the  Heart,  fur- 
mounts  the  refiftance  of  that  which  comes  before  it ; 
hence  it  follows  that  the  force  of  the  Heart  mult  be 
very  great,  as  we  fhallfee elfewhere.  5/Wy, When  the 
Blood  propelled  by  the  Heart  fills  the  Arteries, 
their  Diameters  become  necefiarily  longer.  This 

T  4  Dilatation 
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Dilatation  was  by  the  Greeks  called  Diaftole  ;  it  is 
performed,  as  we  fee,  in  the  time  that  the  Heart 
enters  into  Contraction,  fince  it  happens  during 
the  Blood’s  being  propelled  into  their  Cavity  :  If 
it  were  neceffary  that  the  Blood  that  comes  from 
the  Heart  might  pais  thro’  the  Arteries  to  fwell 
them,  the  Diaftole  would  not  happen  in  the  fame 
time  thro’  the  whole  Body  ;  but  becaufe  there  is 
Blood  found  in  the  Arteries,  all  their  extent 
muft  dilate  in  the  fame  time,  at  lead  the  Dif¬ 
ference  will  not  be  perceivable ;  the  Dilatation 
will  not  be  felt  much  in  the  flelhy  Places,  becaufe 
Flefh  yields  eafily  on  all  fides;  but  if  the  Artery 
creeps  over  the  Bone,  then  all  the  Effort  will  be 
perceived  at  the  oppofed  Part,  becaufe  the  Bone 
can’t  yield,  6thly ,  As  foon  as  the  Heart  will 
ceafe  propelling  the  Blood  in^  the  Arteries, 
they’ll  neceffarily  adt  on  the  Blood  by  their  elaftic 
and  mufcular  Force ;  and  aided  by  the  external 
prefiure  of  the  Air  they’ll  ftraiten  ;  this  ftrait- 
ning  has  been  called  Syftole  by  the  Greeks.  Thefe 
two  oppofite  Motions  that  happen,  the  one  during 
the  Contraction,  the  other  during  the  Dilatation 
of  the  Heart,  is  that  which  is  called  the  Pulfe  ; 
let  us  examine  its  Phenomena, 

The  Pulfe . 

The  firft  Thing  that  is  prefented,  is  the  infinite 
Differences  that  the  Antients  obferved  in  the 
Pulfe  •,  Galen  and  Paul  JEginetus  multiplied  them 
in  fuch  a  manner,  that  it  feems  their  Imagination 
had  a  greater  fhare  there  than  their  Experience ; 
to  be  convinced  of  it,  we  have  nothing  to  do  but 
obferve  that  which  may  produce  in  the  Arteries 
the  Impreffions  of  the  Blood  fwelled  by  the 
Heart. 
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ijl,  If  the  Arteries  had  many  Springs  in  fuch 
.  a  manner  that  they  propel  immediately  with  fa¬ 
cility  the  Blood  into  the  Heart.  2 dly.  If  the 
Heart  at  every  Contraction  does  propel  much 
Blood,  it  will  happen  neceffarily  from  thefe  two 
Things  that  the  Partitions  of  the  Arteries  will 
fpread  much  from  their  Center,  i.e.  that  they  will 
fwell  very  much,  we  fay  then  that  the  Pulfe  is 
ftrong  :  We  plainly  fee  that  this  Pulfe  marks  the 
fullnels  of  the  Blood,  fince  the  Artery  is  filled 
much,  the  force  of  the  Pleart  augments,  for  it 
propels  much  Blood,  and  makes  the  arterial  Par¬ 
titions  run  confiderably  back ;  the  free  ACtion  of 
the  Artery  that  can  contract  and  dilate  eafily,  the 
DefeCt  of  the  ObftruCtion  that  hinders  the  Blood 
from  palling  into  the  Veins,  and  keep  the  Ar¬ 
teries  always  fwelled,  the  liberty  of  the  Tubes  that 
feparate  the  fuperfluous  Humours,  which  other- 
wife  would  fwell  the  Arteries  in  fuch  a  manner 
that  they  could  not  contract ,  nor  dilate  much  ; 
but  if  the  Pulfe  is  weak,  all  this  mufl  be  dif¬ 
ferent. 

2 dly,  If  the  Heart  has  much  force,  the  Parti¬ 
tions  of  the  Arteries  will  be  vehemently  propel¬ 
led  ;  we  call  that  a  ftrong  Pulfe,  we  fee  that  it 
can  be  in  the  fame  time  great,  for  the  arterial 
Partitions  may  go  a  large  Way  with  force.  This 
Pulfe  marks  a  great  ACtion  in  the  Nerves,  and 
confequently  in  the  Heart  which  receives  their 
Imprelfions  •,  the  abundance  of  Blood,  fince  a 
little  Quantity  can’t  give  a  great  Motion  to  the 
Arteries,  the  liberty  of  the  Circulation  and  Se¬ 
cretions,  provided  it  be  not  too  frequent  *,  hence 
it  follows  that  this  Pulfe  is  a  good  fign,  when  it 
is  found  in  all  the  Body  ;  it  deceives  in  the  apo¬ 
plectic  Maladies,  and  in  others  where  the  Cir¬ 
culation  is  free  thro’  the  Cerebellum,  embarafled 
in  other  Places,  and  efpecially  in  the  Vifcera : 

2  J  The 
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The  weak  Pulfe  marks  the  contrary  ;  but  it  de¬ 
ceives  alfo  in  fat  Subje&s  ;  for  the  Arteries  being 
very  much  funk,  the  Refiftance  is  a  great  deal 
greater,  and  thus  the  force  of  the  Heart  can  be 
lefs  perceived. 

3 dly.  If  the  Partitions  of  the  Heart  employ 
little  time  to  be  diftant  from  their  Center,  we 
fay  then  that  the  Pulfe  is  fwift-,  it  is  impoffible 
to  diftinguifh  this  fort  of  Pulfe  ;  for  in  the  na¬ 
tural  ftate  the  Partitions  employ  but  a  very  fhort 
time  to  be  diftant  from  the  Center  ;  therefore  in 
the  unnatural  ftate  the  Difference  can’t  be  per¬ 
ceivable.  If  there  happens  an  univerfal  Obft ruc¬ 
tion  in  the  capillary  Extremities,  then  the  Blood 
which  can’t  go  from  the  Arteries  will  keep  the 
Partitions  in  dilatation  a  great  deal  longer  ;  thus 
the  Arteries  will  be  a  longer  time  a  ftraitning, 
this  Pulfe  will  be  (low  ;  on  the  contrary,  if  there 
were  fcarce  any  Blood  in  the  Arteries,  this  Blood 
propelled  would  not  a  long  time  prefs  the  Parti¬ 
tions,  it  would  do  nothing,  if  I  may  fo  fay,  but 
touch  them :  this  Pulfe  may  be  called  a  fwift 
Pulfe  ;  the  (lownefs  of  the  Pulfe  might  be  oc- 
cafioned  by  the  vifcous  Matter  of  the  Blood 
which  then  could  not  flow,  and  would  longer 
prefs  the  Artery. 

4 tblyt  The  hard  Pulfe  is  that  which  makes  us 
perceive  a  great  refiftance  in  the  Artery  ;  it  may 
beoccafioned  by  the  drinefs  of  the  Arteries,  which 
receiving  no  great  Nourifhment,  ftraiten  and  be¬ 
come  hard,  by  the  fulnefs  of  the  Arteries  in 
which  the  Blood,  if  it  is  much  prefled,  yields 
not,  by  the  Inflammations  that  happen  to  the 
capillary  Extremities  ;  for  ift,  the  Fluids  that 
can’t  well  circulate  in  the  Partitions  of  the  Arte¬ 
ries,  make  them  hard.  idl%  Hence  the  Arteries 
fwell,  we  may  by  the  fame  Reafon  fee  that  if  the 

Secretions  are  not  performed  as  they  ought,  the 

Arteries 
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Arteries  will  fwell,  and  will  refill  the  Finger  that 
will  prefs  them. 

gtbly,  The  Pulfe  is  frequent  when  there  is  a 
fmall  Interval  between  the  two  Pulfes.  To  explain 
well  how  it  is  formed,  we  mu  ft  fuppofe  two  or 
three  Principals.  1 ft.  When  a  Body  ads  on  the 
Fibres  of  the  human  Body,  the  Vibrations  of  the 
Fibres  become  ftronger,  becaufe  the  Readion  is 
equal  to  the  Adion.  idly.  When  the  Blood  is 
propelled  with  force  in  the  Arteries  which  are 
very  imall,  their  Diameter  augments  ;  thus  Pul- 
fation  which  was  not  perceivable  will  then  be 
perceived  there.  %dly,  The  lame  as  the  Heart 
ads  on  the  Arteries,  the  Arteries  ad  reciprocally 
on  the  Heart  •,  for  their  Blood  is  propelled  by 
their  Contradion  towards  the  Heart  the  fame  as 
towards  the  capillary  Extremities  •,  a  lateral  Mo¬ 
tion  propels  not  a  Liquor  more  on  one  fide  than 
another ;  but  as  the  Blood  can’t  re-enter  into  the 
Heart,  it  is  determined  to  flow  thro’  the  capil¬ 
lary  Extremities.  This  being  ftated,  let  us  fup¬ 
pofe  that  a  thick  Matter  flops  the  arterial  Ex¬ 
tremities.  i ft,  As  the  Motion  of  the  Blood  will 

be  very  flow  in  thefe  Extremities,  we  fliall  there 
perceive  Cold,  idly.  The  arterial  VeiTels  will 
lwell,  and  we  fliall  perceive  the  Arteries  to  beat 
that  did  not  beat  before.  o,dly.  The  more  extended 
Arteries  will  ad  againft  the  Heart,  which  by  that 
will  be  obliged  to  beat  oftner,  fince  the  Vibrations  of 
the  Fibres  will  become  ftronger.  ^ihly,Tht  Obit  ruc¬ 
tions  may  give  a  more  frequent  Pulfe  again  in 
another  manner  ;  for  let  us  fuppofe  that  the  Pleart 
has  fix  degrees  of  Motion,  and  that  it  can’t  oe 
emptied  entirely  becaufe  of  the  Obftrudion  of  the 
Arteries,  then  the  Vibrations  not  being  fo  large, 
will  neceflarily  become  more  frequent  •,  and  it  is 
this  we  may  remark  in  Palpitations.  It  follows 
Jrom  all  this,  jft,  That  the  Plethora  mull  aug¬ 
ment 
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ment  the  Number  of  the  Pulfations  of  the  Heart ; 
for  the  Plethora  produces  the  fame  effeft  as  the 
Obftrudlion,  fince  the  Blood  cannot  pafs  freely 
in  the  one  nor  the  other  Cale.  idly.  That  if  there 
is  a  confiderable  Inflammation,  the  Pulfe  muft  be 
more  frequent  every  where,  for  the  Inflammation 
comes  from  nothing  but  the  Obftru&ions.  sdlyy 
That  the  Arteries  that  are  in  the  inflamed  Part 
muft  beat  ftronger,  fince  they  are  more  filled. 
4 thlyy  That  the  Heat  and  Fatigue  that  gives  Mo¬ 
tion  to  the  Blood  and  Vibrations  to  the  folid 
Parts,  muft  produce  a  more  frequent  Pulfe. 

■  6thly ,  Almoft  all  the  other  Differences  that  are 
found  in  the  Pulfe,  may  be  reduced  to  thefe  ; 
there  are  fome  in  which  Bellini  fhows  a  great  deal 
of  ridicule,  i ft.  The  wavy  Pulfe  is  that  which 
■when  many  Fingers  are  applied  to  the  Artery, 
ftrike  the  firft  ftronger,  the  fecond  weaker,  &c. 
Bellini  had  reafon  to  fay  that  the  Fingers  pro¬ 
duced  this  Difference :  the  Blood  that  is  flopped 
by  the  firft  Finger  muft  ftrike  it  ftronger  than  the 
fecond,  &c.  but  it  may  happen  that  the  Heart 
contracting  flowly  propels  the  Blood,  if  we  may 
fo  fay,  in  fhowers.  2dly,  The  vermicular  Pulfe 
Is  nothing  but  Imagination  ;  for  the  Motion  of 
Worms  is  made  by  one  of  their  Parts  that  fwell, 
whilft  the  other  which  becomes  lefs  is  propelled 
forward  ;  if  there  is  any  thing  like  it  in  the  Vibra¬ 
tions  of  the  Arteries,  this  proceeds  from  nothing 
but  the  Fingers  that  we  place  thereon.  •  %dly,  The 
Pulfes  that  we  named  Formic  ansyCaprizans,  Myurus , 
Ficrotus ,  incequaliter  incequalis ,  impar  citatus  ferratus , 
merit  not  that  we  fhould  flop  here  if  thofe  that 
contrived  all  thefe  Names,  had  underftood  Geo¬ 
metry,  they  had  fpared  themfelves  the  pains  of 
feeking  all  thefe  Differences  which  by  no  means 
we  can  obferve. 

ytbly,  The  intermittent  Pulfe  is  that  which  ha- 
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ving  beat  twice  in  a  certain  Space  of  Time,  beats 
more  or  lefs  during  the  fame  time  ;  that  which 
produces  it  is  nothing  but  a  Caufe  that  inter¬ 
rupts  the  A&ion  of  the  Fibres  of  the  Heart,  let 
us  fee  whether  we  can  find  it.  ift.  If  there 
be  a  Preffure  on  the  Nerves  in  the  Brain,  and 
that  that  Preffure  were  furmounted  or  finilhed, 
in  the  time  that  it  is  neceffary  for  the  Heart  to 
contract  twice  or  three  times,  it  is  certain  that  then 
there  would  be  an  Intermiffion  in  the  Pulfe.  2  dly,\t  is 
certain  that  there  is  in  the  Nerves  a  Matter  which 
gives  them  their  Tenfion  ;  but  if  it  happened  that 
this  Tenfion  ceafed  by  the  defeft  of  that  Matter 
during  fome  Moments,  another  Intermiffion  would 
happen  again  in  the  Motions  of  the  Heart.  3 dly. 
There  may  be  formed  Excrefcences  at  the  Bafis 
of  the  Heart,  the  Fat  often  augments,  there 
then  fometimes  happen  ftony  Concretions  and 
Tumours  ;  all  thefe  Caules  may  hinder  for  fome 
time  the  entrance  of  the  Blood  into  the  coronary 
.Arteries,  and  the  Heart  will  interrupt  its  Motions 
till  that  Reliftance  is  furmounted.  ^thiy,  Thefe 
fame  Caufes  may  comprefs  the  Artery,  Aorta  and 
Pulmonary,  if  thefe  Refiftances  are  more  confi- 
derable  than  the  force  of  the  Heart,  the  Pulia¬ 
tion  will  not  be  performed  till  that  the  Blood 
being  propelled  into  the  Ventricles  in  great  quan¬ 
tity,  the  Heart  by  its  reiterated  Efforts  farmounts 
an  Obftacle  that  Hops  the  Blood ;  a  Polypus, 
Stone  and  Tumour,  that  will  happen  in  the  Ar¬ 
tery,  will  -  produce  the  fame  Effedl.  5thly>  If 
that  which  oppofes  the  Contra&ion  of  the  Heart, 
can  produce  an  intermittent  Pulfe,  that  which 
will  oppofe  its  Dilatation  will  do  it  alfo.  Let  us 
fuppofe  that  there  be  a  Tumour  in  the  Pericar¬ 
dium,  or  that  that  Bag  be  filled  too  much  with 
Water,  or,  in  a  word,  that  fome  other  Caufe 
whatever  preffes  much  the  Heart ;  if  that  Preffure 

furpalies 
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furpafles  the  ordinary  force  with  which  the  Heart 
dilates,  there  will  happen  an  Intermiffion  in  the 
Pulfe  till  that  by  many  reiterated  Jerks  the  Pref- 
fure  be  furmounted.  6thly,  If  it  happened  that 
the  Blood  did  not  run  into  the  Ventricles,  the 
Pleart  in  re-eftablifhing,  cannot  dilate  the  Arteries, 
confequentiy  the  Pulfe  would  not  be  perceivable 
till  that  hindrance  were  taken  away  ;  for  this  may 
happen  thro’  many  Caufes.  ijt.  It  may  furmount 
a  Tumour  in  the  Cavity  of  the  Auricles,  idly. 
Some  excrefcence  may  there  be  formed. 

The  fame  thing  may  happen  to  the  Veins,  be  it 
to  the  Vena  Cava,  or  to  the  Pulmonary  Veins. 
4 thly.  If  the  Blood  were  wanting,  we  fhould  fee 
the  fame  Inconvenience  happen  j  when  one  of 
thefe  hindrances  is  met  with,  we  muft  wait  the 
Blood’s  being  heaped  in  a  great  quantity  ; 
then  as  it  has  a  great  deal  of  Motion  becaufe  of 
the  augmentation  of  its  Mafs,  it  may  force  the 
Obftacle  that  hinders  it  from  flowing  into  the 
Heart,  jlbly ,  If  any  Matter  is  heaped  in  the 
Capacity  of  the  Breaft,  and  that  it  prefled  the 
Auricles  and  Veflels,  we  fee  that  then  the  Courfe 
of  the  Blood  being  interrupted,  the  Pulfe  muft 
be  alfo,  for  this  may  be  found  in  a  Dropfy  and 
Empyema.  Stbly,  Let  us  fuppofe  that  there  is 
a  Body  in  the  Arteries  that  hinders  the  Blood’s 
flowing  from  the  right  or  left  Ventricle,  the  Pulfe 
will  not  beat,  a  Polypus  and  a  Tumour  can  pro¬ 
duce  the  fame  effeCt.  9 thly.  Let  us  fuppofe  that 
the  Nerves  of  the  Heart  entered  into  Convul- 
fions,  the  ftraitning  that  would  happen  then  to 
this  Mufcle  would  hinder  it  from  dilating  as  be¬ 
fore,  the  Contraction  would  be  ftronger  and 
longer,  there  would  then  be  a  longer  Interval, 
during  which  the  Pulfe  would  not  be  perceived  •» 
it  is  this  that  happens  in  great  Pains  %  by  this 
we  may  explain  the  Intermiffion  that  happens  to 
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the  Pulfe  by  the  Violence  of  the  Paffions,  by  a 
ftrong  Smell,  by  the  Diforders  that  happen  to  the 
Ventricle,  becaufe  of  the  Nerves  that  communi¬ 
cate  with  thofe  of  the  Heart,  by  hyfteric  Con- 
vulfions,  by  the  Convulfions  of  the  Nerves  that 
tye  the  Jugulars  and  Carotid  Arteries,  lotbly,  A 
large  Evacuation  may  alfo  produce  an  intermit¬ 
ting  Pulfe,  for  the  Vefiels  going  to  have  more 
force  than  the  Heart,  are  in  equilibria ;  and  thus 
the  Heart  can’t  propel  the  Blood  there.  Bellini 
pretends  to  explain  how  a  bleeding  may  caufe  an 
intermittent  Pulfe  when  the  Blood  begins  to 
flow  ;  the  Orifice  being  made,  fays  he,  all  the 
Blood  is  carried  thither  immediately,  becaufe 
there  it  is  that  it  finds  lefs  Refiftance  ;  thus  the 
Preffure  of  the  Brain  will  be  much  lefs  ;  the 
animal  Spirits  will  not  there  be  formed  as  before  ; 
this  defedt  of  the  Spirits  will  caufe  there  being 
lefs  force  in  the  Heart ;  thus  the  Pulfe  may  be¬ 
come  intermitting,  this  Explication  can’t  be  fup- 
ported,  we  draw  a  very  great  quantity  of  Blood 
the  moffc  part  of  the  time,  without  the  Interm if- 
fion  of  the  Pulfe.  ti  tbly,  A  Plethora  may  pro¬ 
duce  an  intermitting  Pulfe ;  for  if  the  Blood 
was  in  fo  great  a  quantity  in  the  Heart  or  in 
the  Artery  that  the  Heart  could  not  be  emptied, 
or  that  the  Artery  gave  not  a  Paflage  to  the  Blood 
that  is  propelled  by  the  Heart,  we  fee  that  there 
might  be  no  Pulfation.  nthly.  In  a  Man  of  an 
ill  Conftitution,  the  Pulfe  may  become  intermit¬ 
ting  by  one  of  the  Caufes  which  we  have  been 
fpeaking  of;  if  he  has  too  many  Humours  it  is  the 
Plethora  ;  if  he  has  but  little  Blood,  this  is  the 
force  of  the  Vefiels  that  will  carry  it  over  the 
Heart;  it  the  Vefiels  are  dried,  there  will  be  Ob- 
ftrudtions  that  will  Hop  the  Blood,  for  on  the 
Caufe  of  its  drinefs  it  cannot  pafs  from  the  Ar¬ 
teries  into  the  Veiqs. 
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After  having  fpoke  of  the  Pulfe,  we  muft  talk 
of  the  Circulation  of  the  Blood  in  the  Vefiels. 
The  Antients  believed  not  that  the  Fluids  that 
give  life  to  our  Body  were  immoveable;  they 
there  difcovered  fome  Progreffion,  but  they  never 
thought  that  the  Blood  going  through  the  Arte¬ 
ries  returned  into  the  Veins,  and  then  to  the  Heart. 
This  does  not  at  all  appear  in  their  Works. 
This  Difcovcry  belongs  to  late  Times.  It  is 
generally  affirmed  that  Harvey  was  the  Author 
of  it ;  it  is  true  that  he  publiffied  it,  but  we 
can’t  difagree  but  on  the  occalion  of  the  Valves, 
on  the  which  Aquapendente  made  but  general  Ob- 
fervations.  Frapelo  concluded  not  that  it  was  ne« 
ceflary  that  they  ferved  for  a  Circulation  of  Flu¬ 
ids  ;  it  is  then  that  great  Genius  that  we  muft 
look  on  as  the  firft  Author  that  advanced  that 
the  Blood  circulated  from  the  Arteries  to  the 
Veins ;  befides,  it  is  certain  that  the  R.  P.  Fahri 
printed  a  Thefis  two  Years  before  Harvey  pub- 
lifhed  this  Difcovery.  This  French  Jefuit  there 
advances  that  the  Blood  circulates  from  the  Ar¬ 
teries  into  the  Veins  to  return  to  the  Heart.  Be¬ 
fore  we  examine  this  Motion  of  Circulation  that 
gives  life  to  our  Body,  we  will  relate  fome  cu¬ 
rious  Obfervations  of  Leewenhoek  on  the  Progref¬ 
fion  of  the  Blood  in  the,Arteries  ;  but  we  will 
firft  examine  the  Veins,  fo  that  we  may  more 
clearly  explain  Circulation. 

The  Figure  and  Diftribution  of  the  Veins  an- 
fwer  almoit  to  the  Figure  and  Diftribution  of  the 
Arteries ;  there  are  three  Coats  in  the  Veins, 
one  Membranous,  one  Vafcular,  and  one  Muf- 
cular  j  but  thefe  Coats  are  thinner  than  thofe  of 
the  Arteries.  Thefe  are  the  other  Differences 
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that  happen  between  thefe  two  forts  of  Vellels. 
i ft.  The  Capacity  is  larger  in  the  Veins,  it  may  be 
alfo  that  the  Ramifications  are  more  numerous* 
2 dly.  There  are  in  the  Veins  Valves,  fome  are 
folitary,  and  have  the  form  of  a  Thimble  at  the 
Infertion  of  the  fmall  Trunk  into  the  large  ones ; 
the  others  are  double,  and  fituated  in  oppofite 
Parts  in  the  large  right  Trunks  diftant  from  the 
Heart,  and  where  the  Blood  mounts  perpendi¬ 
cularly  ;  thefe  Valves  are  called  Sigmoides  or  Se- 
mi-lunar es ;  they  are  fo  difpofed  as  not  to  permit 
the  Blood  to  return  on  its  way.  Bergerus  pre- 
tends  that  they  aft  asfo  many  little  Mufcles  which 
by  their  Con traft ion  propel  the  Blood  ;  but  this 
has  no  Foundation,  there  are  none  found  in  the 
Vena  Porta,  nor  in  the  pulmonary  Vein.  3 
The  Infertion  of  the  Vena  Cava  and  Vena  Pul- 
monalis  in  the  venal  Bags,  is  found  flefhy.  4 thlyt 
A  little  Tubercle  is  found  between  the  Vena  Cava 
afcendens  and  defcendens  •»  it  is  according  to 
Bergerus ,  that  the  Blood  which  rifes  might  not 
hinder  that  which  defcends  from  entering  into 
the  Auricle,  but  he  proves  not  what  he  ad¬ 
vances.  Not  only  the  venal  Veffels  run 

flrait,  but  they  fix  to  the  fides  of  the  Ramifica¬ 
tion  in  fuch  a  manner  as  the  Anterior  communi¬ 
cate  with  the  Pofterior,  the  left  with  thofe  that 
are  at  the  right ;  thefe  Inofculations  form  a  fort 
of  Network  like  that  formed  by  the  Veffels  of 
the  Leaves  of  Trees;  this  is  particularly  in  the 
fkin.  6thlj,  The  Veins  don’t  beat  for  the  following 
Reafons.  ij}.  The  Arteries  are  Cones  where  the 
Blood  propelled  towards  a  Point  find  always  more 
Refiftance,  but  in  the  Veins  the  Blood  is  propel¬ 
led  from  the  Point  towards  the  Bafis ;  thus  it 
there  finds  lefs  Refiftance,  and  confequentiy  forces 
not  the  Sides  of  the  Veins  fo  much,  2 "dly.  As 
the  Blood  paffes  not  into  the  venal  Extremities 
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but  by  degrees,  in  fuch  a  manner  that  we  often 
find  but  one  Globule  pafs  at  once,  we  fee  that 
this  can’t  caufe  any  fenfible  Motion  to  the  be¬ 
ginnings  of  the  Veins;  for  if  the  Motion  is  not 
perceived  in  the  beginning  of  the  venal  Veffels 
where  there  is  a  little  Matter,  we  fhall  not  perceive 
it  in  the  large  Trunks  where  it  is  neceffary  to  be  di¬ 
vided.  3 dly.  The  Blood  paffes  into  leffer  Particles 
from  the  Arteries  into  the  Veins,  be  it  during  the 
Contraction  of  the  Heart,  be  it  after  •,  for  the 
Arteries  in  contracting  expel  the  Fluids  they  * 
contain  ;  thus  we  fhall  not  perceive  in  the  Veins  an 
alternative  Motion.  4 tbly.  There  is  but  the  origin 
of  the  Veins  near  the  Heart  in  which  we  find  alter¬ 
native  Motions,  and  belongs  befides  this  but  to 
the  Vena  Cava,  as  we  have  obferved  ;  the  Dilatation 
is  caufed  by  the  Contraction  of  the  Auricle  that 
receives  the  Vein,  we  clearly  fee  that  the  Auricle 
can’t  contrad  without  that  Vein  fwells  by  the 
Blood  that  it  receives,  it  contracts  at  laft  by  its 
ACtion.  This  is  the  Structure  of  the  Veins,  and 
their  difference  from  the  Arteries  ;  let  us  make 
fome  Remarks  on  their  Origin.  We  have  faid 
fomething  already  in  fpeaking  of  the  arterial  Ex¬ 
tremities,  but  this  luffices  not  •,  let  us  examine  the 
Reafons  of  thofe  that  have  maintained  the  Con¬ 
tinuation,  and  of  thofe  that  have  denied  it. 

The  Interruption  of  the  Vejfels, 

Thefe  are  the  Reafons  which  were  made  ufe  of 
to  eftablifh  the  Interruption  of  the  Veffels. 

When  we  make  an  InjeCfion  in  any  of  the  Parts 
in  the  crural  Artery  for  example,  the  Fluid  re¬ 
turns  not  through  the  Vein,  till  after  the  Parts 
were  much  inflated,  this  fhows  that  the  Fluids 
from  the  Arteries  enter  immediately  into  the  Poro- 
11  ties  of  the  Parts,  and  that  they  are  not  infatuated 
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in  the  Veins  but  when  they  find  no  more  Space 
than  they  can  occupy  ;  they  anfwer  to  this,  that 
Injections  were  often  made  that  paffed  immediate¬ 
ly  in  the  Veins,  without  any  Tumour  happening 
in  the  Part  ;  but  we  muft  grant  that  the  contrary 
happens  in  many  Injedtions.  2 dly.  They  laid  that 
Water  injected  in  a  Mufcle  would  give  it  Moti¬ 


on,  and  that  the  Fibres  became  white  *  but  let 


us  fuppofe  that  all  the  Ve  fife  Is  be  Lymphatic^ 
Sanguinary,  and  have  no  Interruption,  the  fame 
Thi  ng  would  happen.  Thus  this  Experiment 
proves  nothing  againft  thofe  that  maintain  the 
Continuation  of  the  VefTels.  3^/y,  It  was  ob¬ 
jected  that  the  Nourifhment  of  the  Parts  could 
not  be  made,  if  the  VefTels  were  continued.  But 
i/B  We  muft  prove  that  the  Matter  that  nou¬ 
rishes  the  Body  can't  efcape  by  the  Porofities  of 
the  arterial  Extremities,  idly ,  That  the  Non- 
rifhment  is  not  limply  performed  by  the  fwelling 
of  the  VefTeis,  for  we  have  not  yet  proved  that 
thefe  two  Things  can't  be  performed.  4 thlyi 
Lower  has  Shown  us  that  if  we  eye  the  jugular 
Veins  of  the  Vena  Cava  of  a  Dog,  the  Animal 
becomes  immediately  dropfical  $  it  is  neceffary 
then  that  the  Veffeis  be  interrupted,  for  otherwife 
the  Lymph  can't  expand  from  the  Veffeis  $  it  is 
Certain  that  fome  little  of  the  Lymph  can  gd 
through  the  Pores  ;  but  we  muft:  own  alfo  that 
it  appears  difficult  that  a  Quantity  large  as  that* 
extravafates  without  there  being  any  Interruption. 
1  hus  this  Experiment  proves  better  than  thofe  we 
have  been  fpeaking  of,  the  Interruption  of  the 
VefTels.  -It  is  without  Reafon  that  Bohn 

advanced  to  prove  the  Interruption,  that  the  Flu¬ 
ids  never  enter  in  very  fmali  Dudts  while. they  find 
larger.  1/?,  If  the  Parts  of  the.  Liquor  have  a 
Diameter  fmaller  than  thofe  fmali  Dufts,  they 
will,  be  introduced  if  they  are  comprefied,  idly* 

U  2  .  We 


292  The  Interruption  of  the  VejT Us. 

We  have  nothing  to  bring  for  an  Example  but  the 
fecretion  of  the  Chyle,  and  the  entrance  of  the 
Blood  into  the  coronary  Veffels  ;  in  a  word,  we 
muft  be  ignorant  of  the  firft  Ideas  of  the  Hydraulic 
Meehan  ifm  to  make  this  Objection.  6thly,  There 
were  many  other  Reafons  brought  to  prove  it  was 
neceffary  that  there  fhould  be  an  Interruption  be¬ 
tween  the  arterial  and  venal  Veffels ;  I’ll  fay  nothing 
of  them  becaufe  they  are  of  no  Validity  :  I 
will  give  the  Reafon  of  thofe  that  maintained  that 
the  Veffels  are  not  interrupted. 

ifi.  The  Eyes  prove,  fays  Bergerus,  that  in  the 
Lungs,  in  the  Uterus  after  Childbed,  in  the  Co- 
roide  Plexus,  the  Arteries  form  a  Network  with 
the  Veins ;  and  it  is  very  likely  hence  that  the 
Veins  are  a  continuation  of  Arteries ;  we  can’t 
prove  by  the  Teftimony  of  the  Senfes  that  there  is 
an  Interval  that  is  not  vafcular  between  the  Arte¬ 
ries  and  Veins  ;  Swammerdam ,  on  the  report  of 
Craanen ,  could  difeover  nothing  in  all  his  Experi¬ 
ments  but  Arteries  and  Veins,  idly.  We  fee  plainly, 
fays  the  fame  Author,  this  continuity  in  the  Vef¬ 
fels  of  the  Kidneys,  if  we  inject  a  Liquor  thro’ 
the  venal  Artery,  it  returns  by  the  Vein,  and 
when  we  fill  them  with  fome  Matter,  we  fee  no 
Interruption ;  but  neither  do  we  fee  clearly  the 
continuation.  $dly.  In  the  fpermatic  Veffels, 
adds  the  fame  Author,  the  Eyes  can’t  diftinguifh 
the  Arteries  from  the  Veins  at  their  junction  ;  if 
we  tye  the  [fpermatic  Vein  near  the  Vena  Cava, 
and  theBafis  of  the  pyramidal  Body,  the  Liquors 
we  injedt  thro’  an  Artery  returns  by  the  Vein  in 
an  inftant,  and  fwells  it ;  but  Bergerus  has  given 
no  attention  to  the  Communication  of  the  pyra¬ 
midal  Bodies  with  the  neighbouring  Veffels ;  it  is 
by  this  Communication  that  the  fpermatic  Vein 
fwells.  4 thly,  The  continuity  of  the  Veins  and 
Arteries  is  proved  again  by  the  Bones,  fays  Ber- 

gerus t 
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vgerus,  fince  we  fee  that  the  Arteries  which  enter  by 
an  Extremity  and  are  carried  towards  another, 
[Continue  with  the  venal  Duds,  and  that  there 
are  found  numerous  Ramifications  of  one  or  the 
-'Other  of  thefe  Veffels  that  interlace  and  return 
to  the  Membrane  that  covers  the  Cavity  of 
the  Bones.  But  I  know  not  whence  this  Au- 
<  thor  concludes  we  fee  a  true  continuation  ;  we 
c  can’t  demonftrate  it  •,  from  all  this  it  follows,  that 
|  in  Man  there  is  no  certain  Proof  which  demonftrates 
6  that  the  Arteries  are  continued  with  the  Veins. 

l ft.  As  we  have  faid  already,  there  are  Parts 
i  where  the  Veffels  are  really  interrupted.  2 dly9 
In  all  the  Injedions  that  we  can  make  in  other 
j  Parts,  the  Part  between  thofe  Veins  and  Arteries 
I  become  fo  confufed,  that  we  can’t  fay  there  is 
j  a  true  continuation  ;  we  muff  neverthelefs  own 
that  we  there  remark  no  effulion,  as  at  the  Spleen 
to  the  Sinus’s  that  are  at  the  fide  of  the  Saddle  and 
in  the  cavernous  Bodies ;  but  there  is  no  doubt 
:  that  the  venal  and  arterial  Veffels  don’t  continue 
in  the  Bladders  of  Frogs,  Malpighi  has  obferved, 
that  when  they  are  filled  with  Urine  we  there  fee 
the  Blood  circulate  thro’  diaphanous  Veffels  that 
join,  the  fame  as  the  Fibres  of  the  Leaves  of 
Trees.  Thefe  Inofculations,  adds  Malpighi ,  are 
not  extraordinary :  There  are  found  in  the  In- 
teftines  and  other  Parts,  that  the  vafcular  Extre¬ 
mities  are  confounded  in  forming  Networks  : 
Leewenhoek  has  again  demon  ftrated  more  clearly 
the  continuation  of  the  arterial  and  venal  Veffels ; 
in  Frogs,  Eds,  Turbots,  and  other  different  Fifh, 
he  has  difcovered  thro’  a  Microfcope  that  the 
Blood  paffed  from  the  Arteries  into  the  Veins, 
without  there  being  any  interruption  in  the  Vef¬ 
fels  ;  the  Veins  appear  but  as  filled  Arteries  that 
take  their  way  from  the  Heart ;  he  has  even  ob¬ 
ferved  three  arterial  Ramifications  that  bended 

U  3  obliquely. 
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obliquely,  and  went  to  reunite  in  a  larger  venal 
Trunk  that  they  forced  by  their  concourfe ;  it  is 
above  all  in  Frogs  that  we  eafily  obferve  the 
circulation  of  the  Blood ;  I  fliall  (peak  of  it  in 
another  Place. 

From  all  thefe  Qbfervatioris  made  in  Animals, 
many  Philofophers  concluded  that  the  Arteries 
in  Man  were  continued  with  the  Veins  •,  Pitcairn 
especially  would  prove  that  the  Circulation  per¬ 
mitted  not  that  there  fhould  be  interruption. ,«  ift , 
He  pretends  that  if  the  Blood  expanded  in  lefs 
Spaces  between  the  Vein  and  Artery  the  Blood 
would  not  circulate ;  but  I  don’t  fee  wherefore  : 
what  will  happen  is,  that  the  Blood  coming  from 
a  narrow  Space  to  a  larger,  its  Motion  will  a- 
bate  ;  neverthelefs  by  the  force  of  the  Fibres 
which  environ  thefe  Spaces,  and  by  the  Pulfion 
of  the  Blood  flowing  thro’  the  Artery,  the  Blood 
there  would  be  propelled  into  the  Vein,  and 
would  be  even  pumped ;  for  the  Cavity  of  the 
beginning  of  the  Vein  being  empty,  the  Fluids 
which  would  meet  at  its  Orifice  would  there 
confequently  enter  with  force,  by  the  fame 
reafon  that  the  Sucker  is  propelled  into  the 
Air-Pump.  If  it  be  afked,  why  the  vifcous  Ex¬ 
tremities  empty  ?  it  is,  becaufe  the  Blood  is  pro¬ 
pelled  by  the  neighbouring  Arteries  •,  and  as  the 
Orifices  of  the  growing  Veins  are  very  frnall,  the 
Sides  don’t  approach  eafily ;  thus  it  mull  there 
have  an.empty  Space. 

2^/y,  Pitcairn  pretends  that  if  the  Parts  be¬ 
tween  the  Veins  and  Arteries  widened,  the  Blood 
could  not  freely  circulate  ;  but  he  doth  not  prove 
this  folidly :  I  own,  that  if  there  happened  a 
Diftenfion  in  thole  Places  againft  Nature  which 
were  confiderable,  a  ftrangling  might  happen  in 
this  Place ;  but  provided  that  the  Sinus’s  were  very 
daflic,  and  that  it  were  not  formed  by  a  violent 

Extenfions 


I  The  Interruption  of  the  Vejfels.  295 

Extenfion,  the  Blood  will  circulate  perfectly  ;  to 
prove  this,  we  have  nothing  to  do  but  to  take 
for  example  one  of  the  Cellules  of  the  Spleen  ; 
neverthelels  the  cellular  Spaces  are  Spaces  of 
Bags  that  fhould,  according  to  Pitcairn ,  ftran- 
glethe  Orifices  of  the  Veins  ■,  but  the Reafonings 
prove  nothing againft  the  Experiment.  We  have 
I  juft  feen  the  arterial  and  venal  Veffels  that  con- 
tain  the  Blood,  let  us  look  into  the  Veffels  where 
the  circulation  of  the  Lymph  is  performed. 

i/?.  As  there  are'Veins  and  Arteries  to  con¬ 
tain  the  Blood,  there  are  alfo  Veins  and  lym¬ 
phatic  Arteries.  This  is  demonft rated,  1/?,  By 
the  Eyes  ;  it  is  certain  that  the  Humours  of  the 
Eyes  are  contained  in  Veffels  that  come  from  the 
Arteries,  for  the  Injections  pafs  there.  2 dly, 
Thefe  Veffels  tranfmit  the  Lymph  they  contain 
to  the  Veins.  3 J/y,  The  Flefhowes  its  whitenefs 
to  the  Veffels  filled  with  Lymph  that  creep 
between  the  Skin  and  Epidermis ;  thefe  Veffels 
return  to  the  Veins,  fince  it  is  neceffary  that  the 
Humour  they  contain  be  carried  there. 

idly.  There  is  another  fort  of  lymphatic  Vef¬ 
fels  of  which  we  have  already  fpoke  ;  they  are 
every  where  interrupted  by  Valves,  and  differ 
from  the  preceding,  1  ft.  By  their  Knots  that  are 
formed  by  the  Sigmoide  Valves,  idly ,  That 
the  Blood  never  paffes  in  thofe  ;  whereas  if  it 
often  paffes  in  thofe  of  which  we  have  been  fpeak- 
ing,  we  may  prove  that  the  Blood  paffes  in  thole 
Veffels,  ijl,  By  the  Inflammation  of  the  Eyes, 
for  there  happens  nothing  elfe  if  it  is  but  the 
Veffels  that  generally  receive  an  aqueous  Humour, 
receive  then  Blood,  idly, By  the  rednefs  that  appears 
in  the  Face  and  other  Farts  of  the  Body,  when  we 
rub  them  or  when  v/e  are  in  a&ion  ;  we  rauft 
not  imagine  that  the  Blood  only  paffes  in  a  larger 
quantity  in  the  Arteries,  it  is  evident  that  it  makes 

U  4  a  Paffage 
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a  Paffage  in  the  lymphatic  Veffels  which  go  from 
the  Arteries,  and  which  are  too  fmall  to  permit  it 
to  pafs  when  it  is  not  propelled  violently ;  the 
Moors  have  their  black  Colour  from  nothing  but 
becaufe  thefe  lymphatic  Veffels  that  in  us  are 
filled  with  Lymphs,  in  them  are  filled  with 
Blood, 

I 

I’he  Lymphatic  Veffels, 

$dly.  The  lymphatic  Veffels  are  compofed,  as 
we  have  already  laid,  of  a  very  fine  and  tran¬ 
sparent  Membrane,  that  forms  a  Cavity  inter¬ 
rupted  by  very  numerous  Valves  to  hinder  the  re¬ 
flux  of  the  Lymph.  sdly,  There  were  many 
Opinions  on  their  origin;  many  believed  that 
they  came  from  the  Fibres  or  their  Interfaces, 
others  advanced  they  came  from  Arteries,  i Jl,  If 
we  make  any  Injeftion  in  the  Arteries,  it  paffes 
in  the  Veins  and  lymphatic  Veffels.  2 dly,  When 
we  blow  into  the  Arteries,  the  Air  fwells  the  lym¬ 
phatic  Veffels.  Borichius  fays  that  having  blown 
into  the  caeliac  Artery,  the  thoracic  Duct  fwelled 
immediately.  Bartholin  tried  the  fame  Experi¬ 
ment;  it  isneedlefs  to  mention  other  Authorities, 
there  has  no  Body  laboured  at  Anatomy  but  who 
has  feen  this:  Lukewarm  Water  efpecially  has  an 
eafy  Paffage  in  the  lymphatic  Veffels ;  there  is  an 
Author  who  fays,  that  having  blown  in  a  renal 
Vein,  he  faw  the  lymphatic  Veffels  fwell  ;  this 
might  prove  that  they  did  not  come  from  Arte¬ 
ries.  'idly.  The  Blood  that  comes  through  the 
Arteries  has  twice  the  Serofity  of  that  which 
comes  through  the  Veins ;  it  is  neceffary  then, 
according  to  fome  Authors,  that  the  lymphatic 
/Veffels  come  from  the  Arteries  and  not  the  Veins  * 
at  leaft,  according  to  their  Idea,  we  may  hence 
prove  that  the  Serofity  can’t  come  from  any  Part  but 
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I  the  Heart  *,  befides,  be  it  that  we  take  that  which 
I  is  in  the  Arteries,  Veins,  common  Receptacle,  or 
}j  in  the  Lymphatics,  it  always  is  found  the  fame; 
|  when  we  expofe  it  to  a  flow  warmth  the  aqueous 
Part  exhales ;  there  are  little  Balls  formed,  and 
a  gelatinous  Matter  in  its  texture  like  Honey- 
:  combs  at  the  bottom  of  the  Veffel  ;  it  differs  only 
that  the  holes  of  the  Comb  have  fix  fides,  where¬ 
as  thofe  of  that  gelatinous  Mafs  are  cylindric, 
they  are  the  Globules  that  are  raifed  during  the 
Evaporation  that  have  formed  them,  but  the 
Serofity  contained  in  a  larger  quantity  in  the  Ar¬ 
teries  than  in  the  Veins,  proves  only  that  the  lym¬ 
phatic  Veffels  come  not  from  the  Veins  ;  but  we 
can’t  prove  hence  that  they  go  from  the  Arteries, 
they  may  take  their  rife  in  that  reparation.  This 
alfo does  not  prove  that  the  Lymph  can’t  comeat 
leaf!  in  Part  from  any  where  but  from  the  Heart ; 
it  might  be  that  the  Lymph  were  the  fame  in  all 
the  arterial,  veinous  and  lymphatic  Receptacles, 
although  they  came  from  the  Nerves  and  other 
>  Places. 

4 thly,  There  are  Authors  who  pretend  that 
the  Lymphatics  were  nothing  but  Veins  that  in- 
ofculate  with  the  Nerves,  but  they  bring  no  folid 
proof  that  thefe  Veffels  receive  that  which  goes 
from  the  Arteries;  thus  they  are  Veins  in  com- 
parifon  to  the  Arteries ;  all  that  we  can  fay  is, 
that  the  Juice  which  is  the  Nerves  muff  return  in 
part  through  thele  Veffels ;  I  lay  in  part,  for  it 
mull  pafs  equally  through  the  fanguinary  Veins. 
But  what  Proof  have  we  to  fhow  this  Circulation  ? 
The  Nerves,  .fay  they,  contain  a  Juice  that  muff 
circulate  as  the  Blood  and  the  Ly  mph  ;  this  would 
be  true,  if  we  fbewed  that  the  nervous  Juice  eva¬ 
porated  not,  perhaps  that  this  J uice  caufes  nothing 
but  tranfudation,  and  that  it  infinuates  thus  in 
the  fanguinary  and  lymphatic  Veffels;  I  mention 

not 
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not  the  Opinion  of  Bilftus ,  we  know  not  upon 
what  he  fupported  that  which  he  advanced  on 

this  Head. 

Pfthly,  To  determine  the  Origin  of  the  lym¬ 
phatic  Veffels  we  muff  know  the  Origin  of  the 
Veins?  they  may  go  out  as  they  do  from  fome 
pulpous  Cellules:-  We  have  in  another  Place 
laid,  that  in  blowing  into  the  Veins,  it  happens 
fometimes  that  we  fwell  the  Lymphatics  ;  this 
proves  that  they  come  from  between  the  Veins 
and  Arteries, 

6tbly ,  After  having  fpokeof  the  Origin  of  the 
lymphatic  .Veffels,  we  muff  come  to  their  Sub- 
fence:  We  faid,  that  they  were  compofed  of  a 
Tunic  very  thin  and  tranfparent  •,  we  mud  add, 
that  the  thicker  they  are  and  approach  the  tho¬ 
racic  Canal,  the  Subclavian  or  Axillary,  the 
ftronger  their  Membranes  are  •,  this  Membrane, 
which  appears  thin  and  tranfparent,  offers  no¬ 
thing  extraordinary  to  the  Eyes,  but  when  we 
examine  them  through  the  Microfcope,  we  there 
find  a  wonderful  ftrudlure?  it  is  compofed  of 
final  I  Globules  joined  the  one  to  the  other,  thefe 
Globules  thus  joined  make  the  Lines  by  their 
Interfe&ions  ‘form  Areas  as  Lines  that  crofs  one 
another  on  the  fkin  of  the  Hand,  the  Membrane 
which  compofes  the  thoracic  Canal  has  the  fame 
Uru&ure,  it  differs  not  but  in  that  thefe  Globules 
are  larger,  and  that  in  many  Places  they  are 
more  prefled,  that  they  form  a  fort  of  a  Bunch 
of  Grapes,  and  appear  more  diftindlly  •,  we  may 
there  diflinguifh  two  Laminae,  the  external  ap¬ 
pears  compofed  of  round  or  oval  Corpufcles  that 
are  larger  than  thofe  of  the  Internal  which  dif¬ 
fer  from  the  External  in  nothing  elfe  ;  the 
ftrudlure  of  the  ladleal  Veffels  are  the  fame. 
y/bly,  The  lymphatic  Veffels  are  divided  by 

femilunar  Valves  j  they  are  found  in  the  Veins  fome¬ 
times 
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times  to  the  Number  of  three  or  four  together, 
but  here  they  fucceed  not  the  Number  of  two; 
this  multiplication  of  Valves  alfo  appears  not  to 
be  neceflary  in  the  Canals  of  the  Lymph ;  they 
are  very  ftrait,  and  hence  they  can  be  fhut  by 
two  femilunar  Valves  at  every  Knot  ;  thefe 
Valves  appear  to  have  the  fame  ftruflure  as  the 
Membranes  of  the  Veflels ;  but  when  we  have  ex¬ 
amined  them  thro’  the  Microfcope,  we  difcover  in 
the  Membrane  which  compofes  them.  Fibres  that 
appear  deftined  for  the  contradlion  and  relaxation 
of  the  Valves  ;  we  cbferve  fmall  orbicular  Cor- 
pufcles  fixed  on  one  fide  and  the  other  to  thefe 
Fibres  ;  in  the  Valves  of  the  thoracic  Canal,  be¬ 
tween  the  Fibres  of  which  we  have  been  fpeaking, 
we  find  other  at  the  ends ;  they  crofs  diverfly,  and 
are  perhaps  as  fo  many  fmall  Mufcles. 

8 tbly,  Thefe  Veflels  after  having  pafifed  fome 
Way,  enter  into  the  glandular  Bodies,  the  ftruc- 
ture  of  which  is  as  follows  :  ifi,  We  find  a 
ftrong  Membrane  that  invefcs  the  Gland,  and 
has  Veffels  that  enter  there  and  others  that  go 
from  it.  2 dly,  Under  this  Membrane  there  is 
another  ftronger  compofed  of  fielliy  Fibres, 
which  from  the  Circumference  bear  themfelves 
at  laft  in  the  interior  Part  of  the  Gland.  3 dly, 
Thefe  Fibres  entring  into  the  Gland,  crofs  di¬ 
verfly,  and  form  many  Areas  by  their  Interfecli- 
ons.  4 tbly.  In  thefe  Areas  are  contained  Fol¬ 
licles,  fometimes  they  are  in  Number  two, 
fometimes  three.  5 tbly,  Thefe  Follicles  are 
formed  by  a  Membrane,  round  which  we  fee 
fometimes  Networks  of  fanguinary  Veflels.  6 tbly , 
The  Follicles  are  hung  on  the  fanguinary  Veflels 
that  break  by  the  Fibres  that  form  the  Areas  j 
thefe  Veflels  being;  filled  with  Wax  or  other 
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Matter  by  Injeftions,  pull  down  the  Follicles, 
and  make  them  difappear  3,  thus  if  they  appear 

•  '  filled 
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filled  in  all  the  extent  of  the  Glands,  we  can’t 
conclude  that  the  Glands  are  nothing  but  bottoms 
of  Veffels  ;  thefe  Arteries  are  conic,  crooked, 
daftic,  and  form  divers  Circumvolutions,  divide 
in  different  Ramifications,  but  their  Extremities 
have  no  Ramifications,  they  are  cylindric,  and 
changed  then  into  Veins  ;  before  this  change  they 
communicate  by  an  infinity  of  Inofculations, 
form  divers  Angles,  take  Pofitions  that  vary 
very  much  ;  the  Veins  that  anfwer  to  thefe  Ar¬ 
teries  have  the  fame  Courfe,  and  appear  in  the 
lame  diftribution.  Jthiy,  The  Nerves  throw  the 
Ramifications,  in  proportion,  more  numerous 
in  the  Glands  than  in  other  Places,  but  we  mult 
take  care  not  to  take  for  Nerves  the  Filaments, 
which  are  nothing  but  a  fixing  of  Fibres  that 
form  the  Areas.  Stbly,  In  thefe  Glands  enter  the 
lymphatic  Veffels  which  ramify  at  their  entry,  and 
divide  themfelves  thro’  all  the  Gland,  fo  that  the 
Injections  extend  through  all  the  Subftance,  and 
goes  out  of  the  oppofite  Veffels  that  come  from 
the  Gland  by  Ramifications,  and  anfwer  in  all 
to  that  which  there  enters  ;  we  are  not  come  yet 
to  difcover  the  Extremities  of  thefe  Vefiels  in 
the  Glands ;  there  is  an  appearance  that  they  are 
not  continued,  and  that  the  Vafa  defer entla  propel 
their  Fluid  into  the  Cellules  of  the  Glands,  and 
that  thofe  that  go  out  from  it  repump  it.  gtbly, 
M'dpighi  rdks  whether  there  is  not  a  fmall  Fol¬ 
licle  joined  to  the  Extremity  of  each  lymphatic 
Veffel  at  its  Origin  :  In  the  Womb  of  the  Calf, 
fays  he,  we  fee  fmall  Sacks  fixed  to  the  Extremi¬ 
ties  of  the  Veffels,  there  drops  a  glutinous  Hu¬ 
mour  in  thefe  Bags ;  we  obferve  after  certain  Ma¬ 
ladies  that  the  Liver,  Spleen,  and  other  Vifcera, 
are  filled  with  fmall  Grains;  this  might  make  us 
fufpeft  that  thefe  little  Bags  are  at  the  Root  of 

the  Veffels.  But  we  can  conclude  nothing  from 

an 
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an  unnatural  State,  the  Maladies  di (order  the 
natural  texture  of  the  Parts,  ic tbly,  The  Co¬ 
lour  varies  in  the  fubftance  of  the  Glands-,  it 
is  a  (h-  coloured,  red,  brown,  yellowifh,  the  fo- 
lidity  is  not  always  the  fame ;  we  find  fome 
have  a  lax  tfxture,  others  have  a  very  firm  fub¬ 
ftance  this  depends  on  the  greatnefs  of  the 
Areas. 

nthly ,  The  ufe  of  thefe  Glands  is  very  un¬ 
certain  it  was  faid  that  they  lerved  to  (hut  up 
theDivifions  of  the  Veffels,  to  imbibe  asSpunges 
the  fuperfluous  Humours,  to  moiften  the  Parts, 
to  give  the  Nerves  and  nourifhing  Juice  to  fur- 
nifh  the  Fat.  All  this  is  but  imaginary.  Mal- 
figbi  feeing  their  mufcular  Strudlure,  looked  on 
them  as  upon, io  many  little  Hearts  that  gave  the 
Lymph  its  progreffive  Motion.  This  feems  at 
firft  fight  neareft  to  truth.  But  when  we  confi- 
der  that  the  texture  of  thefe  Glands  is  very  com¬ 
monly  ftraitened,  that  the  Veffels  that  enter  there 
divide  into  an  infinity  of  Ramifications,  that 
thus  the  entry  of  thefe  Glands  become  very  ftrait, 
that  the  Arteries  which  are  there  infinuated  op- 
pofe  by  their  Pulfadon  the  entry  of  the  Fluids, 
fhould  we  not  be  tempted  to  fav  that  this  Ufe 
has  no  more  foundation  than  the  others  ?  iithly. 
The  ufe  of  the  lymphatic  Veffels  is  not  lefs  uncer¬ 
tain  ;  there  have  been  fome  Authors  that  advanced 
they  were  deftined  to  refrefh  the  Parts  but 
would  they  not  be  equally  refrelhed  if  the  Lymph 
came  through  the  Veins?  As  for  thofe  who  faid 
that  thefe  Veffels  ferved  to  carry  back  the  Lymph 
that  remains  after  Nutrition,  what  did  they  pre¬ 
tend  to?  Is  it  that  this  fame  fuperfluous  Lymph 
could  not  return  thro’  the  fame  Veins  ?  13/^/y, 
We  cannot  determine  the  ufe  of  the  Parts  but  by 
the  Phenomena  they  prefent ;  in  the  lymphatic 
Veffels  we  fee  nothing  elle  but  j ft,  That  they 
h  W  ■  "  •  ;  ^  carry 
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carry  the  Lymph  into  the  receptacles  of  the 
Chyle,  idly-,  That  this  Lymph  is  necefiarily  di¬ 
vided  in  palling  thro’  the  Glands ;  if  we  were 
a  flu  red  that  the  Lymph  nourifhed  the  Parts,  that 
for  this  reafon  the  Lymph  left  the  common 
Courfesof  the  Blood,  we  might  beaeve  that  what 
were  there  fuperfluous  would  return  thro’  thefe 
Vefiels,  altho’  Nature  might  have  found  a  fhorter 
Pafiage  in  inferring  them  immediately  into  the 
Veins.  As  for  the  Glands,  we  may  fay  \fl,  That 
as  the  Ramifications  of  the  lymphatic  Vefiels  are 
very  long,  there  needed  fome  tye  to  fallen  them. 
idly.  That  the  Lymph  which  eafily  coagulates 
by  the  Heat,  is  eafily  kept  more  fluid  in  paf- 
fing  thro’  the  lymphatic  Vefiels  that  are  very 
ftrait,  and  interrupted  by  an  infinity  of  Valves 
divided  into  feveral  Ramifications  in  entring  into 
the  Glands.  %dly.  That  the  Glands  perhaps  fur- 
nilh  a  new  Matter  feparated  from  the  Arteries 
chat  are  there  confined.  4 tbly.  That  the  Nerves 
throw  perhaps  their  Juice  into  the  Cellules  of  the 
Glands.  The  Lymph  is  the  Spring  of  many  Mala¬ 
dies  •,  it  is  not  difficult  to  comprehend  that  as  foon 
as  there  happens  fome  weaknefs  in  the  Glands, 
or  that  they  will  be  obftrudted,  there  will 
happen  great  diforders.  The  Gout  is  truly  a 
lymphatic  Malady,  the  fynovial  Glands  are  at¬ 
tacked,  they  are  diftended,  and  forced  by  the 
Lymph  that  is  thrown  there  in  great  quantity, 
and  thickens  at  laft  fo  as  to  form  a  plaftic  Mat¬ 
ter  that  comes  very  often  out  of  the  Articulations, 
and  which  we  find  in  the  capfulary  Ligaments 
when  we  open  the  Joints  of  Bodies  that  were 
fubjedt  to  the  Gout.  The  Inflammation  of  the 
Eyes  give  an  Idea  of  this  ficknefs ;  that  the  Blood 
Hops  in  the  Veins  that  carry  back  the  Blood  from 
the  Eyes,  that  which  comes  after  will  prefs  the 
Arteries,  will  augment  their  Diameter,  will  be 

4  infinuated 
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infinuated  in  the  lymphatic  Veflels  that  receive 
the  Humours,  and  this  is  the  Inflammation,  which 
is  nothing  elfe  but  the  entry  of  the  Blood  into 
the  lymphatic  Veflels,  which  being  too  narrow  to 
receive  them  diftend,  and  give  a  great  deal  of 
Pain  ;  that  the  Blood  be  flopped  in  the  Veins 
that  expand  in  the  Articulations  and  Glands  ;  the 
arterial  Blood,  which  fent  nothing  but  a  foft 
Humour  to  moiften  the  Joints,  will  there  lend  a 
thicker  Matter  that  will  force  the  Veflels  of  the 
Synovia  and  Glands  ;  hence  will  follow  all  the 
fymptoms  of  the  Gout  ;  It  is  not  neceflary  to 
fpeak  of  Particulars. 

The  Dropfy  is  nothing  but  an  effufion  of  the 
Lymph  in  fome  natural  or  unnatural  Cavity  it 
will  be  formed  1 /?,  If  the  lymphatic  Veflels  come 
to  break.  2 dly.  If  the  Lymph  can’t  enter  into  the 
lymphatic  Veflels  after  its  having  feparated  from 
the  Blood  ;  it  is  in  this  manner  that  a  Dropfy  is 
formed,  between  the  Duplicature  of  the  Mem¬ 
branes  of  the  Peritonaeum,  and  in  all  the  Places 
where  the  cellular  fubftance  of  Ruy/cb  is  found, 
the  Lymph  is  expanded  in  this  fubftance  as  in  a 
Marlh ;  if  there  happen  there  a  Relaxation,  it 
can  be  no  more  pumped  by  the  lymphatic  Vef- 
fels,  or  by  the  abforbent  Veflels  that  border  on 
the  Veins,  it  muft  therefore  be  heaped  in  the  Cel¬ 
lules  of  that  fubftance  :  as  the  Heat  coagulates 
the  Lymph,  we  can  find  in  hydropic  Perfons 
plaftic  Concretions,  as  Foreftus  takes  notice  in  his 
Obfervations. 

The  Circulation  of  the  Blood . 

"  /jo 

Before  we  explain  the  Caufe  of  the  Circulation, 
I  will  fen  down  fome  curious  Obfervations  made 
on  this  Subject  by  two  celebrated  Authors,  1 
in  the  Tail  of  a  Bull-head  j  Leewcnhoek  difco- 

vered 
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vered  by  the  Mifcrofcope  more  than  fifty  Places 
where  the  Blood  came  from  external  Parts  towards 
the  internal.  2dly,  Afterwards  he  faw  that  the 
Veffels  which  carried  the  Blood  turned,  and  car¬ 
ried  it  towards  the  Pleart ;  thus  we  need  not 
doubt  arterial  Veffels  continued  with  the  venal. 
%dly,  In  thefe  Places  where  the  Arteries  appear 
to  curve,  they  were  fo  narrow  that  they  could 
not  give  Paffage  but  to  one  globule  of  Blood. 
4 thly,  Sometimes  the  globular  Parts  of  the  Blood 
became  oblong,  gtbly.  The  Parts  of  the  Blood 
are  fo  fmall  that  a  hundred  thoufand  equal  not  one 
grain  of  Sand  of  a  larger  fize.  6thly,  In  the 
Frog  the  arterial  Blood  which  enters  in  a  Rami¬ 
fication  of  fome  Artery,  returns  fometimes  in  its 
Way ;  this  comes  from  fome  hindrance  that  op- 
pofes  the  Paffage  of  the  Blood  in  that  Ramifica¬ 
tion.  jtbly,  Leewenhoek  faw  in  Fifh  alfo  the 
Circulation  very  rapid  in  venal  and  arterial  Vef¬ 
lels,  whofe  capillary  Extremities  gave  Paffage  to 
nothing  but  one  only  globule  of  Blood  ;  but  he 
could  not  purfue  the  fmall  Arteries  to  their  Ex¬ 
tremities.  Slbly,  After  the  Blood  was  propelled 
with  force  in  an  Artery  at  its  Extremity,  we  fee 
fometimes  that  it  flows  back,  and  that  at  laft  it 
purfues  its  Way  thro’  another  Place,  but  it  ap¬ 
pears  to  be  formed  a  Veffel.  gtbly,  In  the  Eel 
we  plainly  fee  the  Circulation  of  the  Blood  ;  and 
Leewenhoek  fays  in  his  Obfervations,  that  he  has 
obferved  that  arterial  Extremities,  thro’  which 
there  could  pafs  but  two  or  three  Globules  of  Blood, 
curve  and  became  Veins,  i  otbly.  In  other  Ani¬ 
mals  Leewenhoek  obferved  alfo  the  Circulation  % 
he  has  fometimes  feen  a  Clod  of  Blood  that  flop¬ 
ped  an  Artery  whilft  the  Blood  paffed  thro’  the 
Diameter  of  that  Clod  which  was  open  ;  thefe  are 
Leewenhoek' s  Obfervations:  The  following  are 
Baglivi' s,  which  are  not  lefs  curious.  When 

we 
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we  examine  the  Blood  in  the  Frog  by  the  means 
of  a  Microfcope,  we  fee  that  it  goes  into  the  Vef- 
fels  thro’  Right  Lines ;  thefe  Lines  have  more 
fwiftnefs  at  the  Centre  of  the  Velfel  than  at  its 
Circumference;  when  the  Frog  is  a  dying  the 
progreflive  Motion  of  thefe  Lines  ceafes  by 
degrees,  and  the  Blood  refle&s  towards  the 
Sides.  2 dly,  Baglivi  obferved  that  the  Blood 
returns  in  the  Veins  •,  the  Blood,  fays  he, 
which  ought  to  be  carried  through  a  Vein  to¬ 
wards  fome  luperior  Part,  defcended  thro’  that 
fame  Veflel,  and  was  difcharged  in  the  nighefb 
T runk :  to  be  convinced  of  the  Exiftence  of 
this  Motion,  which  appears  contrary  to  the 
Laws  of  Circulation  and  the  Pofition  of  the 
Valves,  Baglivi  rubbed  one  of  the  Veins  of  the 
Mefentery  with  Oil  of  Vitriol,  immediately  the 
progreflive  Motion  of  the  Blood  was  fupprefled 
in  that  Veflel,  and  there  was  formed  a  Reflux 
as  that  which  we  fhall  now  mention.  hdly. 
When  the  Frog  dies,  the  Motion  of  the  Blood 
decreafes  by  degrees ;  but  if  then  there  happen 
Convulfions,  the  Circulation  is  re-eftablifhed  im¬ 
mediately,  and  lafts  as  long  as  the  Convulfions: 
As  foon  as  the  vital  Motions  ceafe,  the  Blood 
pafles  entirely  from  the  Arteries  into  the  Veins ; 
if  there  remains  any  thing  of  it  there,  they  are 
fome  adipofe  Globules  which  are  more  numerous, 
when  the  Frog  dies  fome  time  after  it  was  taken  ; 
if  wepreferve  it  a  long  while,  we  fee  but  little  of 
it,  efpecially  if  it  eat  nothing.  4 tblyy  If  we  pur 
the  Heart  of  a  Frog  on  a  Table  expofed  to  the 
heat  of  the  Sun,  it  will  beat  half  an  hour,  altho* 
feparated  from  all  the  Vifcera ;  if  we  cut  it  in 
pieces,  the  alternative  Motions  of  the  Syftolc 
and  Diaftole  will  there  equally  appear  ;  and 
when  they  come  to  ceafe,  we  have  nothing  to  do  but 
to  prick  thefe  bits  0?'  the  Heart  with  a  Pin,  and 
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the  Motion  will  appear  again.  sthly,  If  we  tear 
out  a  Frog’s  Heart,  it  will  jump,  move  the 
Head  and  Eyes,  will  have  Convulfions,  and  will 
fwim  ;  all  thefe  Motions  will  fubfift  fometimes 
an  Hour  after  the  Heart  is  taken  away  ;  but 
when  we  take  away  its  Brain,  or  cut  off  its 
Head,  it  dies  immediately;  the  contrary  hap¬ 
pens  in  very  hot  Animals;  the  Heart  palpitates 
a  long  time  in  a  Cock  ;  as,  for  example,  after 
its  having  its  Brain  taken  out.  Thefe  are  the 
principal  Phenomena  that  the  Circulation  of  the 
Blood  in  Animals  prefents  ;  let  us  fee  before  we 
explain  it  the  Adion  of  the  Heart  that  gives  Mo¬ 
tion  to  our  Fluids.  The  following  are  a  few 
Obfervations  which  are  necefiary  to  comprehend 
the  Circulation. 

The  Ventricles  of  the  Heart  are  nothing 
but  two  rnufcuiar  Bags  which  can  contain  al- 
moft  an  Ounce  of  Blood  ;  the  Auricles  alfo 
are  two  rnufcuiar  Bags' that  ought  to  be  looked 
upon  as  the  Antagonifts  of  the  Ventricles  ; 
for  we  fee  the  Ventricles  and  Auricles  con- 
trading  and  relaxing  alternatively,  when  we 
jnjed  Water  thro’  the  Veins,  in  Animals  that 
have  no  more  Life.  The  right  Ventricle  is  a 
little  larger  than  the  left  in  Adults,  the  right 
Auricle  alfo  is  more  capacious  than  the  pulmo¬ 
nary  Bags,  but  in  the  Foetus  the  right  Ventricle 
is  twice  as  large ;  hence  it  is  that  the  pulmonary 
Artery  is  larger:  It  follows  from  this  Obferva- 
tion,  that  if  the  Ventricles  were  compofed  of  an 
, equal  Number  of  Fibres  equally  ftrong,  the  left 
Ventricle  would  have  more  Force  in  regard  of 
the  fluid  Matter,  which  will  enter  there,  fince  it 
will  be  in  a  lefs  Quantity. 

As  the  flefhy  Pillars  of  the  Heart  are  a  conti¬ 
nuation  of  rnufcuiar  Fibres  that  compofe  the  Ven¬ 
tricles,  they  ought  to  have  the  fame  Adion. 
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The  Contraction  of  the  Heart,  i.  e.  the  ftrait- 
ffing  of  its  Cavities,  is  performed,  1 ft,  By  the 
fhortning  of  the  tranfverfal  Fibres,  idly.  Thro* 
the  Contraction  of  the  longitudinal  Fibres,  we 
•may  afk,  What  Fibres  have  mod  Force  ?  This 
may  be  eafily  determined,  if  we  obferve  that 
the  tranfverfal  Fibres  are  more  numerous  than 
thofe  that  go  from  the  Point  to  the  Balls ; 
thus  they  will  aCt  mote  ftrongly  :  the  longitu¬ 
dinal  Fibres  do  nothing  therefore  but  counter¬ 
balance  their  ACtion,  perhaps  they  will  not 
fhorten  becaufe  of  the  Force  of  their  Antago- 
nifts ;  we  fee  by  this  that  the  Heart  fhould  be 
elongated  during  the  Contraction. 

There  is  a  great  deal  of  difference  between 
the  Force  of  the  right  Ventricle  and  that  of  the 
left  •,  the  right  Ventricle  is  more  lax,  and  has  lefs 
numerous  Fibres ;  the  Reafon  of  which  is,  that  it 
is  neceflary  that  the  right  Ventricle  only  propel 
the  Blood  in  the  Lungs,  whilft  the  other  fends  it 
thro’  all  the  Extent  of  the  Body  *,  it  is  not  there¬ 
fore  neceflary  that  the  right  Ventricle  fhould 
be  as  ftrong,  becaufe  of  the  Space  that  the  Blood 
which  it  propels  muft  run  over ;  befides,  the  Air 
going  to  inflate  the  pulmonary  Veficles,  the 
Blood  might  enter  into  the  Lungs  without  a 
great  deal  of  difficulty. 

When  the  Motion  of  the  FTeart  has  ceafed  in 
an  Animal,  and  we  raife  it  again  by  blowing 
or  otherwife,  the  Auricles  begin  immediately 
their  Pulfations,  and  at  laft  come  the  Motions  of 
the  Heart,  by  which  the  Body  becomes  imme¬ 
diately  harder,  and  its  Point  is  carried  for¬ 
ward  in  fuch  a  manner  that  the  Arteries  fwell 
fometimes  by  the  Blood  which  is  there  fent. 

If  Animals  are  at  the  Point  of  Death,  the 
Motion  of  the  Auricles  fob  fids  fome  time  after 
the  Pulfation  of  the  Heart  has  ceafed.  This  is 
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obferved,  efpecially  in  the  right  Auricle ;  and 
when  the  Motion  ceafes  in  this  fame  Auricle,  it 
fubfifts  ftill  during  fome  time  in  one  or  the 
other  Trunk  of  the  Vena  Cava  :  We  obferve 
alfo,  that  when  we  tie  this  Vein,  immediately 
the  Motion  ceafes  in  the  Auricle,  and  that  it 
there  returns  as  foon  as  the  Ligature  is  taken 
away.  From  thefe  Obfervations  it  follows,  i 
That  the  Force  or  Adtion  of  the  Heart  depends 
in  fome  meafure  on  the  Blood,  idly.  That 
this  Force  of  the  Auricle  is  independent  of 
that  of  the  Heart,  the  fame  as  the  Force  or  Ac¬ 
tion  of  the  Root  of  the  Veins,  fince  it  fubfifts 
when  it  is  deftroyed  in  the  Heart,  and  that  it 
there  begins  before  the  Flearc  is  put  into  Mo¬ 
tion. 

If  we  tie  or  cut  off  from  a  Dog  on  each  fide 
the  Neck  of  the  Nerves  of  the  Par  Vagum,  the 
Motion  languishes  in  the  Heart,  and  the  Animal 
dies  at  laft,  as  Willis  and  Power  obferved  it  ; 
but  others  fiave  obferved  that  Death  comes  im¬ 
mediately  after.  This  fhews,  \ ft.  That  the 
Motion  of  the  Heart  proceeds  from  the  Nerves. 
a dly.  That  the  Heart  has  other  Nerves  befides 
thofe  of  the  Par  Vagum  to  caufe  its  Motions, 
fince  its  Action  remains  fometimes  after  the  Ac¬ 
tion  is  extingu iihed  in  the  Par  Vagum  ;  thefe 
Nerves  come  from  the  Intercoftal. 

Thefe  are  the  principal  Phsenomena,  which 

we  find  in  the  Aftion  of  the  Fleart  *,  we  mu  it 

« 

now  prove  that  the  Blood  circulates,  i.  e.  that 
from  the  Heart  it  is  carried  continually  to  all 
the  Parts  of  the  Body,  and  that  it  returns  thro’ 
the  Veins ;  many  Obfervations  of  which  we  have 
already  taken  notice,  are  a  Proof  of  the  Circu¬ 
lation  ;  but  we  mu  ft  give  an  accQunt  of  the  other 
Reafons  which  dsmonftrate  it. 


If 


The  Circulation  of  the  Blood \  309 

If  we  open  an  Artery,  all  the  Blood  flows  out; 
it  is  neceflary  then  that  the  Blood  which  was  in 
the  other  Veflels  pafs  into  that  open  Artery  ; 
this  can’t  be  performed  if  it  returned  not  to  the 
I  Heart  thro’  the  Veins ;  the  Blood  v.  g.  which 
is  in  the  inferior  Veins,  can’t  re-enter  into  the 
Heart  by  the  Arteries;  the  Valves  oppole  it  at 
its  return  ;  it  is  neceflary  therefore  that  it  return 
through  thefe  Veins  when  it  is  obliged  to  re¬ 
enter  there  ;  at  laft  from  the  Heart  there  en~ 
ters  all  in  the  fubclavian  Artery,  if  the  Flux  is 
formed  by  an  Artery  of  the  Arm  ;  and  it  is  this 
that  we  cannot  conceive  without  a  Circulation  j 
for  the  fame  Caufe  that  makes  the  Blood  flow  by 
an  open  Artery,  makes  it  return  by  the  Veins 
in  the  Heart :  If  we  would  have  the  Blood  be 
emptied  with  Force,  we  have  nothing  to  do  but 
tie  the  Arteries  which  are  not  open,  and  di¬ 
vide  the  Blood ;  this  proves  Hill  the  Circu¬ 
lation, 

When  we  tie  an  Artery,  it  fwells  between  the 
Heart  and  the  Ligature,  its  beating  becomes  a 
great  deal  ftronger,  the  fame  as  in  the  neigh¬ 
bouring  Veflels  ;  the  Blood  flows  out  of  it  with 
Force,  if  we  make  an  opening  there:  on  the 
contrary,  the  Part  of  the  Artery  that  is  between 
the  Extremities  and  the  Ligature  is  emptied, 
becomes  lax,  gives  almoft  no  Blood  when  we 
open  it  :  That  this  Experiment  may  not  fail, 
we  mull  chufe  a  folitary  Artery  ;  for  if  it  is  inof- 
culated  with  fome  large  neighbouring  Artery 
above  the  Ligature,  we  fhould  not  find  in  the 
Experiment  all  the  Phenomena  mentioned  » 
hence  it  evidently  follows,  that  the  Blood 
'  is  continually  propelled  towards  the  Extre¬ 
mities  of  the  Arteries  in  all  the  Parts  of  the 
Body,  and  that  it  returns  not  from  the  Veins 
into"  the  Arteries,  'nor  from  the  arterial  Ex- 
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tremities  in  the  neighbouring  Parts  of  the 
Heart. 

On  the  contrary,  if  we  tie  a  Vein,  the  Part 
which  is  between  the  Extremities  and  the  Liga¬ 
ture  fwells  •,  and  if  we  go  to  open  it,  the  Blood 
which  is  in  the  Body  is  emptied  by  that,  if 
it  is  not  flopped  by  Swoonings •,  but  the  Part 
which  is  between  the  Ligature  and  the  Heart 
fills,  becomes  lax,  gives  no  more  Blood  when 
we  open  it ;  hence  it  follows  evidently,  that  the 
Blood  comes  from  the  venal  Extremities  in  its 
large  Trunks  to  return  to  the  Heart  j  there  is  but 
the  Vena  Porta,  which  will  not  fwell  between 
the  Ligature  and  the  capillary  Extremities  ;  the 
Blood  is  carried  by  this  Vein  into  the  Liver,  and 
it  there  runs  from  a  large  Bed  into  a  narrow 
one it  feems  hence,  that  it  fliould  be  fubject  to 
beatings  as  the  Arteries  :  But  how  could  it  beat, 
while  the  Vefiels  whofe  Blood  it  receives,  beat 
not?  The  Biood  is  there  propelled  by  a  Motion 
always  uniform  •,  thus  there  will  in  no  place  ap¬ 
pear  either  their  Syftole  or  Diaftole. 

The  right  Auricle  the  fame  as  the  left,  is  a 
mufcular  Bag  compofed  of  two  rows  of  ftrong 
Fibres,  that  have  a  contrary  Direction  -,  on  one 
fide  it  is  fixed  to  the  Orifice  of  the  Heart'  by  a 
Tendon,  on  the  other  it  adheres  to  the  Vena 
Cava  •,  hence  we  fee,  that  the  Blood  which  will 
come  from  that  Vein,  and  which  will  fill  that 
Bag,  may  be  propelled  by  the  Spring  of  the  Fi¬ 
bres  in  the  right  Ventricle,  nothing  oppofes  its 
entry :  the  tricufpidal  Valves,  that  are  drawn 
into  the  Cavity  of  the  Heart  by  the  Pillars  to 
which  they  are  fixed,  permit  the  Blood  a  free 
Faffage  ;  we  may  be  convinced  of  all  this  by 
the  Orifice  of  live  Animals,  and  by  Injections : 
But  when  the  Blood  is  entred  in  the  right  Ven¬ 
tricle,  then  its  Fibres  by  their  Spring,  iji,  prefs 
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Out  of  their  Subftance  the  Blood  contained  in  the 
Arteries  and  Veins  that  are  there  extended,  and 
of  whi  ch  many  open  into  the  Cavity  of  the  Heart, 
2 dly,  The  Blood  that  fills  the  right  Ventricle, 
being  propelled  by  the  mufcular  Partitions  of 
that  Ventricle,  rubs  againft  the  tricufpidal 
Valves ;  but  as  thefe  Valves  are  fixed  to  the 
Sides  of  the  Ventricle  by  Fibres,  they  can¬ 
not  be  raifed  but  to  a  certain  Point ;  thus  not 
being  able  to  yield  any  more,  they’ll  ftop  the 
Blood ;  but  the  femi-lunar  Valves  which  are  at 
the  entry  of  the  pulmonary  Artery,  refill  not  as 
thofe  of  which  we  have  been  fpeaking :  on  the 
contrary,  as  they  are  like  to  Pigeon’s  Nells, 
v/hofe  Convexity  istowardsthe  Cavity  of  the  Ven¬ 
tricle,  they  yield  to  the  Blood  which  comes  from 
that  Ventricle ;  it  is  necefiary  then,  that  as  foon 
as  the  right  Ventricle  ftraitens  the  Blood  lhould 


pafs  into  the  pulmonary  Artery;  but  when  it 
will  have  entered  in  that  Artery,  it  will  not  be 
able  to  return  the  fame  way  ;  for  the  Nells  of 
Pigeons  being  fvvelled,  will  exaCtly  fhut  the 
Orifice  of  the  right  Ventricle.  All  this  which 
I  have  faid  follows  necefiarily  from  the  Structure 
of  the  Parts,  and  is  confirmed  by  Injections  made 
in  living  Animals  and  in  Cadavera  •,  all  pafles  in 
the  left  Ventricle  as  well  as  in  the  right,  the  Blood 
is  received  in  the  venous  Bag  of  the  Lungs  by 
four  Orifices,  which  are  found  at  its  Angles"; 
hence  it  is  propelled  in  the  left  Ventricle  :  the 
mitral  Valves  which  have  the  fame  ACtion  as 
the  tricufpidal,  permit  it  to  enter ;  but  when 
the  Ventricle  ftraitens,  they  fhut  the  Pafiage  ; 
then  the  Blood  propelled  againft  the  three  femi- 
lunar  Valves  placed  at  the  Orifice  of  the  Aorta, 
comes  from  the  Heart  to  extend  thro’  the  Body. 
This  is  the  manner  in  which  Circulation  is  per¬ 
formed  :  we  mult  examine  the  Ca.ufe  of  the  Mo- 
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tion  of  the  Heart  which  is  the  Organ  that  propels 
the  Blood  in  all  the  extent  of  the  Body. 

Opinions  have  been  very  various  on  the  Sub¬ 
ject  of  the  Motion  of  the  Heart,  as  this  happens 
always  in  the  Phenomena,  of  which  Nature  has 
not  given  us  the  Catife.  The  Antients  and  fome 
Moderns  believed  that  there  was  a  concentered 
Fire  which  gave  the  Heart  that  continual  Mo¬ 
tion  ;  at  laft  Defcartes  gave  us  his  Opinion,  which 
differs  not  much  from  this  ;  there  is,  fays  he, 
a  ferment  in  the  Heart  which  gives  a  great  Ex- 
panfion  to  the  Humours  j  as  foon  as  one  drop  of 
Blood  falls  into  the  Heart  it  rarities,  raifes  the  Par¬ 
titions  of  the  Heart  by  its  Expanlion,  and  opens 
to  the  Blood  that  follows  a  Pafiage:  The  Ven¬ 
tricles  thus  filled, -the  Blood  by  its  rarefadlion 
launches  into  the  Arteries,  and  then  the  Parti¬ 
tions  of  the  Fleart  fall  on  themfelves.  i ft.  The 
Thermofcope  fhews  us  not  more  heat  in  the 
Heart  than  in  other  Parts,  idly.  If  we  cut  the 
Point  of  the  Heart  in  a  living  Creature,  the 
Blood  which  iftues  out  with  great  Force,  appears 
not  to  bubble,  gdly.  By  this  Opinion  the  Blood 
fhould  go  out  during  the  Dilatation  of  the  Heart, 
fince  it  is  the  Rarefa&ion  that  propels  it  in  the 
Arteries  ;  neverthelels  if  we  place  our  Finger  in  an 
Incifion  made  on  the  Heart  of  a  living  Animal, 
we  feel  a  great  prefiure  in  the  Contra&ion,  and 
during  the  Dilatation  we  feel  not  this  ftraitning  ; 
it  is  by  this  Comprefiion  that  the  Blood  is  pro¬ 
pelled,  as  we  fee  it,  if  we  cut  off  the  Point  of 
the  Heart,  or  an  Artery  near  the  Heart  in  a  living 
Animal ;  for  in  the  time  that  it  happens  the  Blood 
gufhes  out  impetuoufly  thro’  its  Orifices  :  That 
which  led  Mr.  Defcartes  to  fay  that  it  is  dur¬ 
ing  the  Dilatation  that  the  Blood  is  propelled 
out  of  the  Heart,  that  is,  the  Pulfation  of  the 
Heart  and  Arteries  is  perceived  in  the  lame 
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time  •,  as  he  believed  that  the  Heart  could  not 
beat  but  in  filling,  he  is  perfuaded  that  the  Blood 
went  not  out  but  during  the  Expanfion  of  the 
Heart ;  for  in  that  time  the  Blood  could  not  if- 
fue  by  its  Rarefaction,  fince  the  Partitions  of 
the  Heart,  as  we  juft  have  feen,  are  the  only 
Caufes  that  hinder  it  •,  the  tenfion,  hardnefs, 
palenefs  of  the  Fibres,  which  we  obferve  during 
the  Contraction,  might  have  immediately  con¬ 
futed  this  Opinion ;  for  againft  that  which  Na¬ 
ture  teaches  us,  the  Heart  being  forced  by  the 
Expanfion  of  the  Blood,  its  Partitions  ffiould 
be  lefs  extended,  lefs  empty,  lefs  white  during 
the  Contraction-,  we  have  nothing  ftill  to  con- 
fider  but  the  violence  and  hilling  with  which  the 
Blood  launches  without  interruption  of  the  Arte¬ 
ries  of  thofe  which  we  unglue,  we  might  fee  that 
there  was  necefiary  in  the  Heart  a  more  confide- 
rable  Force  to  propel  the  Blood:  But  without 
examining  the  Experiments  that  deftroy  Defcartes' s 
Opinion,  could  we  not  by  Reafon  only  find  Dif¬ 
ficulties  which  it  is  impoffible  to  anfwer?  A 
drop  of  Blood  that  enters  into  the  Heart,  rare¬ 
fies  and  opens  the  Ventricles  to  the  Blood  that 
follows  :  This  Blood  that  follows,  ought  it  not 
in  the  fame  manner  to  keep  the  Paflage  open  to 
that  which  comes  after  ?  Hence  it  would  be  im¬ 
poffible  that  the  Heart  'ever  entered  in  Contrac¬ 
tion.  As  for  what  regards  the  Caufe  of  this 
Ferment,  a  mechanick  Philofopher  would  never 
make  the  great  Creator  intervene  to  form  a 
Ferment  which  we  cannot  conceive  nor  allow 
of,  according  to  the  Principles  of  natural  Phi- 
lofophy.  To  adjuft  this  Opinion,  fome  Phi- 
lofophers  advanced  that  the  Blood  rarefying  very 
much,  the  force  of  the  Heart  prefled  the  Blood 
af  its  run,  and  made  it  run  out  till  a  new  fer- 
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merited  drop  gave  it  a  larger  Diameter ;  but 
the  firft  Reafons  fuffice  to  deftroy  this  Opi¬ 
nion.  This  Opinion  immediately  was  embraced, 
but  fome  time  after  being  rejected,  other  Caufes 
were  looked  into  for  the  Motion  of  the  Heart ; 
this  is  the  explication  of  this  Phenomenon,  which 
prefently  feem  likely.  i(l,  All  the  Mufcles 
tend  to  Contradlion  ;  we  fee  it  by  the  Mufcles 
which  we  cut  tranfverfly  in  living  Animals,  the 
cut  Parts  retire  always  towards  their  Infertions. 

2 dly.  Every  Mufcle  that  has  no  Antagonift  al¬ 
ways  contrails  ;  for  if  it  is  cut,  for  example, 
the  Mufculi  exlenfores  of  the  Leg  of  a  Dog,  then 
the  Flexores  carry  it,  and  keep  the  Leg  always 
bent.  3<i/y,  The  Arteries  are  Mufcles,  and  pro¬ 
pel  the  Blood  by  their  Force  into  the  Veins  •» 
jf  we  tie  the  Aorta  of  a  Dog  at  the  Extremity 
of  the  Heart,  all  the  Blood  paffes  into  the  ve¬ 
nous  Veffels  ;  hence  it  comes  alfo,  that  we  find 
in  dead  Bodies  the  Blood  in  the  Veins.  4 tblyt 
The  Veins  propel  the  Blood  towards  the  Auricles 
of  the  Heart,  ift.  By  the  preffure  of  their  Par¬ 
titions.  idly,  By  the  preffure  of  the  Blood 
which  rufhes  continually  out  of  the  Arteries  ; 
the  Auricles  by  their  Spring  prefs  the  Blood  that 
they  contain ;  this  Blood  preffed  forces  the  re¬ 
finance  of  the  Heart ;  in  a  word,  the  Heart  by 
its  re-adtion  preffes  the  Blood  that  it  receives,  and 
fends  it  into  the  Arteries. 

This  manner  of  explaining  the  Circulation  is 
all  mechanical  ;  behold  the  Blood  that  circu¬ 
lates  by  the  Adtion  of  the  Arteries  on  the  Veins, 
from  the  Veins  on  the  Auricles,  from  the  Auricles 
to  the  Heart,  from  the  Heart  to  the  Arteries, 
we  conceive  that  the  Heart  forced  immediately 
by  the  Impetuofity  oi  the  Blood  that  the  Auricles 
fend  in  its  Ventricles,  muft  be  propelled  iarther 
than  the  Point  where  it  would  be  in  equilibria 
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with  the  Blood,  by  the  fame  Reafon  that  a  bent 
Stick  left  to  its  Spring  bends  to  the  oppofed 
fide,  inftead  of  fraying  at  the  Point  where  it 
is  in  a  right  Line,  it  muft  at  laft  return  on 
its  Way  by  the  force  of  its  Spring ;  and  this  is 
the  Reafon  why  the  Heart  contrads. 

There  immediately  appears  nothing  more  rea- 
fonable  than  this  Hypothefis  •,  but  let  us  fay  to  a 
Mechanick,  behold  thefe  elaftic  Duds  extended 
over  the  four  Corners  of  a  Chamber  with  a  Heart 
of  a  great  Spring  in  the  middle  ;  all  thefe  Duds 
are  thus  difpofed,  as  perfedly  to  refemble  the 
Veflels  of  the  Body  •,  what  will  follow  when 
there  is  a  Liquor  injeded  there  ?  May  we  pro- 
pofe  to  ourfelves  of  having  found  the  perpetual 
Motion  j  certainly  a  Mechanick,  altho’  he  be 
of  no  great  Underftanding,  would  boldly  an- 
fwer,  that  all  thefe  Forces  would  tend  to  the 
Equilibrium,  and  that  confequently  the  Motion 
would  prefently  ceafe  ;  this  may  be  faid  againft 
this  Opinion.  Let  us  not  fay  that  Refpiration 
and  the  Motion  of  the  Parts  take  away  always 
the  Equilibrium ;  for  Refpiration  and  the  Motion 
of  the  Parts,  don’t  they  owe  their  Origin  to  the 
Motion  of  the  Heart  ?  There  was  a  Philofopher 
who  advanced,  that  it  was  the  Soul  that  aded 
always  in  the  Head  which  broke  the  Equilibrium  ■, 
but  this  is  to  have  recourfe  to  a  Power  we 
know  not. 

To  find  out  the  Caule  of  the  Motion  of  the 
Heart,  we  muft  find  a  Force  that  ads  alterna¬ 
tively.  This  Caufe  is  in  the  Nerves,  and  this 
can  be  nothing  but  a  Matter  that  vehemently 
runs  thro5  the  fmall  nervous  Duds :  To  imagine 
that  the  Ten fion  only  of  the  Nerves  fuffices  to 
explain  the  Motions  of  •  the  animal  Parts,  is  to 
have  no  Idea  of  the  Conditions  that  require  fuch 
Motions  j  by  the  X^nfion  only  we  fhall  never 
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explain  the  Convulfions  that  happen  to  a  Nerve 
that  is  pricked :  Let  us  foftly  prick  the  String 
of  a  Violin,  it  will  make  a  few  Vibrations; 
befides,  if  all  depends  on  the  Tendon,  I  don’t 
fee  why  when  we  tie  a  Nerve  its  Action 
ceafes  beyond  its  Ligature  ;  we  mud;  therefore 
fuppofe  in  the  Nerves  a  Principle  adding  againft 
their  Partitions  and  againft  their  Extremities, 
the  fame  as  the  Blood  adts  in  the  arterial 
Dudts  ;  it  is  this  intrinfick  Force  in  the  Nerves 
that  gives  Motion  to  all  the  Parts  ;  but  we  muft 
find  a  Caufe  that  makes  this  Force  in  the  Heart 
adt  alternatively. 

Altho’  it  be  from  this  Force  which  adts  in  the 
Nerves,  it  is  certain  that  whenever  we  comprefs 
the  Nerves,  for  example,  that  go  to  the  Thigh, 
this  Part  becomes  paralytick ;  if  therefore  we 
could  find  the  Caufe  that  made  the  Nerves  of  the 
Heart  paralytic  in  the  time  that  the  Auricles  adt, 
we  fhould  find  in  the  Heart  a  Relaxation  which 
would  occafion  that  the  Blood  might  enter  there  : 
Let  us  fee  if  we  cannot  difcover  this  Caufe  ; 
let  us  take  the  Heart  in  its  natural  State,  i,  e. 
in  its  Contradtion. 

The  Matter  that  makes  this  Tenfion  of  the 
Nerves  diftending  the  Fibres  of  the  Heart,  it  is 
neceffary  they  fhould  prefs  againft  each  other, 

.  and  fhould  ftraiten  the  Heart  ;  during  this 
time  the  Blood  is  gathered  in  the  Auricles, 
and  as  it  diftends  them,  their  mufcular  Fibres 
propel  it  towards  the  Orifices  of  the  Heart  ; 
for  they  can’t  propel,  with  Force,  the  Blood  a- 
gainft  its  Orifices,  unlefs  the  cardiack  Nerves  be 
ftrongly  comprefled.  This  Preffure  will  canfe  a 
Palfy  in  its  Nerves ;  confequently  the  Partitions 
of  the  Heart  will  have  no  more  Adtion  ;  they  will 
not  then  refift  the  Adtion  of  the  Auricles  that  pro¬ 
pels  the  Blood  ;  thus  a  Dilatation  will  there  happen  j 
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but  as  foon  as  the  Blood  will  have  entered  into 
the  Ventricles,  the  Matter  which  extends  the 
Nerves,  and  was  gathered  at  the  entry  of  the 
Heart,  will  enter  with  Violence ;  then  the  Fi¬ 
bres  of  the  Heart  will  llraitert  their  Cavities, 
will  prefs  the  Blood,  will  make  it  rufh  out 
thro’  the  coronary  Veins  *,  thus  the  Heart  will  be¬ 
come  pallid;  during  this  Contraction  the  Nerves 
of  the  Auricles»which  were  emptied  permit  the 
venal  Blood  to  enter ;  by  degrees  ‘‘the  Heart 
begins  to  be  compreffed,  the  nervous  Matter  is 
heaped  in  the  Nerves  of  the  Auricles,  they  con¬ 
tract  and  render  the  Heart  paralytic  by  their 
Contraction  ;  thus  the  Heart  muft  fill  anew ; 
this  is  the  molt  reafonable  thing  that  can  be  faid 
on  the  Caufe  of  the  Motion  of  the  Heart;  we 
fee  hence  what  we  may  judge  from  the  Ferment 
that  Vieujfens  placed  in  the  Orifices  of  the  Veins 
that  open  in  the  Ventricles. 

After  having  feen  the  Caufe  of  the  Motion  of 
the  Heart,  wq>muft  examine  its  Pulfations.  jy?. 
In  the  Dilatation  the  Partitions  of  the  Ventricles 
are  diftant,  and  the  Point  approaches  from  the 
Bafis.  idly.  During  the  Contraction  the  Point 
is  diftant  from  the  Bafis,  and  the  Partitions  re¬ 
turn  to  the  Diftance  where  they  were  before. 
From  all  this  it  evidently  follows,  that  it  is 
not  during  the  Dilatation  that  we  muft  perceive 
the  Pulfation  of  the  Heart,  and  that  they  ought 
not  to  happen  but  when  the  Contraction  follows : 
I  don’t  kijow  what  Bergerus  would  pretend  to, 
when  he  fays,  that  the  Point  of  the  Heart  which 
is  hanging  rifes  again,  the  Heart  is  no  ways 
hanging,  it  is  placed  on  the  Diaphragm  that 
fupports  it.  x 

There  are  fome  Anatomifts  who  imagined 
that  the  Point  of  the  Heart  was-  twilled  by  the 
Poficion  of  the  fpiral  Lines,  which  they  have 
1  '  ranged 
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ranged  according  to  their  fancy  ;  when  the  Heart 
opens,  they  faid,  thefe  Spirals  being  hal’d  about 
ought  to  fhorten  it  ;  but  when  it  contrafts,  the 
Point  elongates,  becaufe  the  Spirals  retake  their 
firft  fituation  :  This  Aftion  of  the  Point  that 
advances,  caufes  the  Pulfation,  according  to 
them  ;  but  neither  the  Structure,  nor  Experi¬ 
ence  favour  this  Opinion,  the  Point  is  diftant 
from  the  JJafe  during  the  Contra&ion  ;  we  have 
nought  to  examine  but  the  Adtion  of  the  Heart, 
we  fhall  fee  that  as  there  is  fome  refiftance  in 
propelling  the  Blood,  it  flows  back  towards  the 
Ribs  the  fame  as  a  Cannon  runs  back  on  its  Car¬ 
riage,  when  it  is  fired :  It  is  therefore  in  being 
diftanced  and  running  back  that  the  Heart  beats 
aginft  the  Ribs  :  Let  us  now  look  into  the  rapi¬ 
dity  with  which  the  Blood  is  propelled  by  the 
Heart ;  but  as  this  depends  on  the  Quantity  of 
the  Blood  which  is  in  our  Body,  let  us  examine 
to  what  it  is  reduced. 

« 

i 

The  Quantity  of  Blood 

Various  have  been  the  Opinions  concerning  the 
Quantity  of  the  Blood  which  is  fhut  up  in  our  Bo¬ 
dy  ;  commonly  it  is  faid  it  amounts  to  25  Pound, 
Rolfink  reckons  it  30  Pound,  Harvey  fays  but 
ten,  Moulin  is  of  Opinion  that  there  is  but  eight ; 
his  Reafon  for  it  is  this ;  in  a  Sheep,  fays  he,  I 
found  but  five  Pound  and  a  £  of  Blood,  in  a 
Lamb  I  found  but  a  Pound  and  a  *,  for  the 
Blood  of  the  Sheep  was  ,*  of  its  weight,  and 
that  of  the  Lamb  2\  •»  for  if  the  fame  Propor¬ 
tion  is  found  between  the  Blood  of  the  Man  and 
that  of  the  Lamb,  it  will  follow  that  a  Body 
that  will  weigh  160  Pound  will  have  but  eight 
Pound  of  Blood ;  let  us  fee  what  might  have  oc- 
cafioned  thefe  different  Opinions, 

Thofe 
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j-  Thofe  that  would  have  determined  the  Quan- 
i|  tity  of  Blood  which  is  in  our  Body,  regarded 
|  nothing  but  the  Blood  which  iffues  out  of  its 
:  Vefifels  by  Hemorrhages;  but  to  find  a  certain 
Rule  there,  it  is  neceffary  that  all  the  Blood 
fhould  rulh  out  of  the  Body  by  thefe  Hemor¬ 
rhages  ;  let  us  fee  if  this  can  happen. 

Ret  us  open  the  right  Iliac  Artery,  what 
r  muft  there  happen  after  this  Incifure  ?  ljl,  The 

I  Blood  which  will  flow  from  the  Heart  will  iffue 
t  thro5  that  Orifice.  2 dly,  There  will  enter  but 
:  very  little  in  the  Ramifications  which  are  at  the 

fide  of  the  large  Trunk  of  the  inferior  Aorta ; 
for  as  the  Blood  will  find  lefs  refiftance  at  the 
Orifice,  almoft  all  will  go  there.  %dly,  The 
Blood  which  will  be  in  thefe  lateral  Arteries  will 
have  but  very  little  Motion.  4 tbly,  That  which 
will  be  in  the  Veins,  will  be  propelled  but  weak¬ 
ly.  5 tbly ,  But  very  little  Blood  will  mount  into 
the  Brain,  whence  it  follows  that  the  Nerves 
will  receive  no  more  the  Matter  that  extended 
them,  as  before.  6 tbly ,  There  will  mount  lefs 
Blood  in  the  Arms  ;  for  the  refiftance  which  is 
met  in  the  fuperior  Extremities  is  greater  than 
that  which  is  found  in  the  inferior  Aorta,  jthly. 
From  all  this  it  follows,  that  the  Blood  will 
be  but  weakly  propelled  towards  the  Heart ; 
thus  vital  Motion  will  ceafe  before  all  the  Blood 
be  emptied. 

Mr.  Keil  fays,  as  the  Canals  which  are  in  the 
human  Body,  can’t  be  dilated  all  at  once  with¬ 
out  being  broke,  no  more  can  they  return  fud- 
denly  to  their  firft  State  and  Form,  we  know  not 
what  he  means  ;  We  fee  that  the  Arteries  dilated 
by  the  Heart  are  re-eftablilhed  fuddenly  in  Ma¬ 
ladies  where  the  Pulfe  is  extremely  quick;  ne~ 
vertheJels  it  is  by  this  Explication  that  this  Phi- 
lofopher  pretends  to  Ihow  that  by  the  great  open 

II  1.  ■  ..  a  Arteries 
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Arteries  there  muft  iffue  lefs  Blood  than  during  !■ 
the  Hemorrhages  that  happen  to  the  Nofe,  he-  ! 
morrhoidal  Veffels,  &c.  The  Reafon  of  this  isJ, 
that  there  fcarce  enters  any  Blood  in  the  other  ! 
Arteries;  when  one  great  Artery  is  open  then  1 
all  the  Parts  muft  be  in  Inadtion,  juft  as  when  1 
we  tie  them •,  all  thefe  Deflexions  demonftrate,  : 
that  we  can’t  judge  of  the  Quantity  of  Blood 
that  is  found  in  a  Body  by  the  Hemorrhages. 

If  the  Authors  that  have  advanced  that  there  ; 
was  fo  little  a  Quantity  of  Blood  in  the  human  ! 
Body,  confulted  the  Lights,  of  Philofophy  and  i 
Mechanics,  they  would  have  made  the  Mafs  of 
our  Blood  a  little  more  conftderable  •,  but  for 
that  there  would  have  been  no  need  even  of 
Reafon,  they  might  have  only  confulted  Books 
of  Obfervation.  Schenkius  teaches  us,  that  a 
Man  bled  two  Pound  of  Blood  every  Day,  dur¬ 
ing  a  Month  and  a  half,  thro’  the  hemorrhoidal 
Veffels,  and  that  at  laft  he  was  cured.  Argolus 
fays,  he  faw  forty-eight  Pound  of  Blood  run 
out  of  the  Noftrils  of  a  Patient  in  the  fpace  of  * 
three  Days.  In  the  Tranlaclions  of  Leipfic ,  it  is 
laid,  that  a  young  Man  in  the  fpace  of  ten  Days, 
bled  through  the  Nofe  feventy-five  Pound  of 
Blood. 

To  Ihew  the  Folly  of  thofe  that  thought  there 
was  but  a  fmall  Quantity  of  Blood  in  the  human 
Body,  we  have  nothing  to  do  but  to  mind 
Tranfpiration ;  it  amounts  commonly  to  §  of 
the  Aliments  that  we  take ;  for  let  us  fuppofe 
that  that  with  which  the  Perfon  is  nourilhed, 
mounts  to  eight  Pound,  and  that  his  Blood 
mounts  to  twenty  :  By  that  which  we  have  faid, 
the  Matter  which  will  tranfpire  will  amount  to  five 
Pound ;  and  as  there  goes  from  the  Blood  as 
many  Exhalations  in  proportion  as  from  thofe 
Aliments,  it  will  happen  that  the  Evaporation 
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of  the  Blood  will  amount  every  day  to  four 
Pound.  According  to  this  Calculation,  theMafsof 
I  Blood  will  change  intirely  in  five  Days,  and  in 
eight  Months  we  fhall  have  loft  our  Blood  forty 
•  eight  times  but  is  there  any  likelihood  of  tnis  ? 

[  It  is  neceflary  that  there  be  more  Blood-in  the  hu- 
I  man  Body,  and  that  it  be  not  fubjed  to  fo  many 
Alterations*  It  was  thought  formerly  that  the 
human  Body  changed  every  feven  Years,  but  this 
is  groundlefs,  the  iblid  Parts  change  not,  the 
[  Wounds  made  during  Infancy  remain  in  our  old 
'  ASe  Marks  that  Gun-powder  leaves  when  it 
burns  the  Skin  remains  all  one’s  Life-time  ;  if  the 
Parts  that  received  thefe  Marks  exhaled,  there 
would,  at  laft,  no  Spot  be  feen. 

To  determine  the  Quantity  of  the  Blood  con¬ 
tained  in  the  Body,  Dr.  Keil  would  deduce  Rea- 
fons  from  the  Partitions  of  the  Aorta  and  Blood  5 
he  believed,  that  all  the  reft  of  the  folid  Parts 
could  be  in  regard  of  Fluids,  as  the  folid  Matter 
of  the  Aorta  in  regard  of  the  Blood  it  contains, 
and  to  prove  the  Truth  of  it,  to  weigh  the  hu¬ 
man  Body,  and  to  divide  the  fum  of  its  weight 
into  two  Numbers,  that  were,  the  one  to  che 
other,  as  the  Blood  of  the  Aorta  to  the  Parti¬ 
tions,  but  this  Calculation  is  falfe  ;  for  let  us 
fuppofe  a  cylindric  Dud  filled  with  Water, 
whofe  Diameter  is  eight,  and  let  us  then  take  four, 
whole  Diameter  is  two,  if,  I  fhould  fay,  that  the 
Dud,  whofe  Diameter  is  eight,  is,  in  regard  of 
the  Water  with  which  it  is  filled,  as  one  of  the 
fmall  Duds  in  regard  of  that  which  it  contains, 
it  would  be  a  Miftake,  for  lefs  Water  is  necef- 
fary  to  fill  thefe  four  Duds  than  to  fill  the  others ; 
this  is  evident  by  the  Dodrine  of  Proportions  j 
for  we  may  fay  the  fame  thing  of  all  this  Mafs  of 
Vefiels  found  in  the  human  Body,  and  the  more 
the  Vefiels  are  fubdivided,  the  lefs  Fluid  is  there 

Y  contained 
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contained  in  their  Cavity.  Dr.  Keil  had  another 
Method  of  determining  the  Quantity  of  the 
Blood  *  he  dried  different  Parts  of  the  human 
Body,  and  after  having  compared  the  Weight  of 
the  dried  Parts  with  the  Weight  of  the  fame 
Parts  not*  deprived  of  their  Fluids,  he  believed 
he  had  found  the  Proportion  of  the  folid  and 
fluid  Parts  of  the  human  Body ;  but  that  Calcu¬ 
lation  is, not  juft,  the  Parts  vary  very  much,  their 
Veffels  are  not  equally  large,  the  one  has  many 
Membranes,  the  others  many  fanguinary  Veffels, 
all  this  hinders  our  finding  a  juft  Proportion  be¬ 
tween  the  Solids  and  Fluids  ;  befides,  the  Fluids 
of  our  Body  become  Solids  by  heat;  we  muft 
firft  obferve  that  the  Fluids  compofe  the  largeft 
Part  of  our  Body,  for  the  folid  Parts  are  reduced 
into  almoft  nothing  when  the  Fluids  are  evapo¬ 
rated  ;  let  us  obferve  the  Velocity  with  which 
the  Blood  flows  through  our  Bodies, 

The  Rapidity  of  the  Blood \ 

The  Arteries  are  divided  into  an  infinite  num¬ 
ber  of  Ramifications,  in  fuch  a  Manner  that  all 
the  Ramifications  taken  together  form  a  Cone, 
whofe  Apex  is  toward  the  Heart,  the  Veins  form 
fomething  like  it ;  hence  it  follows  that  the  Mo¬ 
tion  of  the  Blood  will  diminifh  very  much  in  the 
arterial  Extremities,  for  the  Canals  of  thefe  Ra- 
unifications  taken  together  form  a  Space  more 
confiderable  than  that  which  forms  the  Cavity  of 
the  Aorta ;  thus  the  Blood  paffes  from  a  narrow 
Place  into  a  wider,  confequentiy  the  Rapidity 
will  diminifh  very  much.  The  Extremities  of 
the  Ratifications  diminifh  always  in  bulk,  thus 
if  we  obferve  one  arterial  Canal,  we  muff  allow 
that  the  Blood  there  requires  fomc  Velocity  j  to 

determine 
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determine  this  Velocity  we  mu  ft  regard,  ifit  The 
Diminution  of  the  Velocity  arifing  from  the  Db 
vifion  of  the  arterial  Vefiels.  2 dly.  The  Veloci¬ 
ty  the  Blood  may  acquire  in  flowing  into  the 
fame  Dud:  from  a  large  Canal  into  a  narrow  one* 
,  In  thefe  Fluids  that  flow  into  Duds  propelled 
by  the  lame  force,  and  in  equal  Quantity,  the 
Velocity  is  proportioned  to  the  thicknefs  of  the 
Duds  ;  thus  becaufe  the  Cavity  of  the  Arteries 
is  to  the  Cavity  of  Veins  as  100  to  200,  the  Ve¬ 
locity  in  the  Arteries  will  be  greater  than  in  the 
Veins.  ■  ■  ■ 

-  When  a  Liquor  is  divided  to  run  into  many 
Duds,  its  V elocity  diminifhes  in  Proportion  to  the 
Canals  it  enters  *,  for  the  Cavities  of  the  Rami¬ 
fications  of  the  Aorta  taken  together  are  at  the 
Cavity  of  the  Aorta  as  1000  to  one,  thus  the  Ve¬ 
locity  of  the  Blood  will  be  a  thoufand  times 
greater  in  the  At>rta  ;  but  we  mu  ft  fubftrad 
from  it  the  Augmentation  of  the  Velocity  which 
happens,  becaufe  of  the  Diminution  of  each  Ra^ 
m ideation  *,  the  fame  will  hold  good  in  the  ca¬ 
pillary  Extremities  of  the  Veins,  if  it  were  not, 
perhaps,  that  they  were  more  numerous  than  thofe 
of  the  Arteries,  or  that  their  bulk  were  not  to 
that  of  the  arterial  Extremities, ,  as  the  large  ve¬ 
nous  Trunks  arena  the  arterial  Trunks,  then  the 
Blood  would  not  flow  there  in  the  fame  Propor¬ 
tion  we  have  been  fpeaking  of,  as  may  be  feen 
by  what  we  have  already  faid. 

The  Velocity  of  the  Blood  in  the  Aorta  may  be 
determined  in  the  following  Manner.  i/L  The  Ve¬ 
locity  with  which  any  Fluid  nifties  out  of  an  Orifice 
by  an  uniform  Motion,  is  equal  to  the  Velocity 
of  a  Body, that  runs  over  a  Space  equal  to  the 
length  of  a  Cylinder,  whofe  Bafis  is  as  that  Orifice, 
and  height  as  the  Quantity  of  the  Fluid  rufhing 
out  in  the' fame  time,  k 2dlyf  We  may  fuppofe  that 
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in  a  Minute  the  Heart  beats  eighty  times,  and 
that  at  every  Pulfation  it  fends  an  ounce  of 
Blood  into  the  Aorta.  %dly.  An  ounce  of  Blood 
is  equal  to  1.659  Parts  of  an  Inch,  confequently 
eighty  Ounces  will  amount  to  132  Inches,  and 
72  decimal  Parts  of  an  Inch.  4 tbly.  In  a  Man 
of  a  midling  fize  I  found  the  Diameter  of  the 
Aorta  equal  to  73  Parts  of  an  Inch,  thus  it  was' 
equal  100.4x87.  §tbly.  If  we  divide  by  this  laft 
Number,  the  fum  of  the  ounces  of  Blood  that 
ruffies  out  in  one  Minute,  i  e.  the  Number  132. 
72.  which  exprefs  the  extent  of  that  Blood  mea- 
fured  by  Inches,  we  fhall  find  that  the  Cylinder 
will  be  26  Inches  long ;  but  as  the  Diaftole  of 
the  Heart  takes  axyay  two  thirds  of  Time  at 
every  Pulfation,  the  fvviftnefs  of  the  Blood  will 
be  found  cripple,  fo  that  in  one  Minute  it  runs 
over  feventy  eight  Feet. 

This  is  the  fwiftnefs  of  the  Blood  in  the 
Aorta  ;  it  were  neceflary  we  Ihould  determine  it 
in  the  other  Arteries,  this  is  eafy,  when  we 
know  the  fum  of  the  Ramifications  •,  but  as  it  is 
difficult  to  determine.it  exaftly,  we  cannot  cal¬ 
culate  juftly  :  Neverthelefs  it  has  been  proved 
that  the  Ramifications  of  the  Aorta  were  in  re¬ 
gard  of  the  Trunk  arifing  from  the  Heart  as 
1000  to  1  ;  thus  if  the  Blood  in  one  Minute  runs 
in  the  Aorta  feventy  eight  Feet,  there  will  flow 
in  their  Ramifications  but  a  1000  Part  of  that 
Space ;  hence  we  fee  the  extraordinary  fiownefs 
of  the  Blood  in  the  extreme  Ramifications  ;  ai 
for  what  regards  each  Ramification  in  particular, 
the  Rapidity  will  there  be  greater  or  lefs  accord¬ 
ing  to  the  Diameter,  which  varies  very  much. 

It  is  not  neceflary  to  enter  into  Hill  a  far¬ 
ther  Account  of  the  Swiftnefs  of  the  Blood,  thefe 
general  Rules  may  fuffice  •,  but  it  is  neceflary  to 

know  the  changes  of  Velocity  which  may  be 
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produced  in  all  the  Veflels  by  the  Blood’s  flow¬ 
ing  thro’  an  open  Artery  or  Vein  ;  we  are  g  flng 
in  a  few  Words  to  give  fome  Rules  thereon. 
Let  us  open  a  Vein  continued  to  the  Aorta  de- 
fcendens ,  I  fay,  that  the  Blood  which  will  flow 
thro’  the  defcending  Artery  will  have  more  Mo¬ 
tion  in  refpeft  to  that  which  will  flow  in  the  fu- 
perior  Artery  than  when  the  Veins  were  not  open  ; 
for  a  Body  communicates  lefs  Morion  than  it  re¬ 
ceived,  if  it  finds  lefs  Refinance,  for  the  Blood 
that  flows  thro’  the  inferior  Aorta,  finds  lefs  Re¬ 
finance,  fince  the  Orifice  made  at  the  Vein  gives 
a  freer  Railage  to  the  Blood  propel  I’d  by  that  of 
the  Aorta :  Bellini  demonftrates  this  Proportion, 
in  faying  that  the  Blood  coming  from  the  Heart 
finds  an  Obftacle  in  that  which  precedes  it  ;  for 
that  which  precedes  the  Blood  of  the  inferior 
Aorta  when  we  open  the  Vein,  is  in  a  lefs  Quan¬ 
tity,  and  confequently  re  lifts  lefs,  Cdc. 

If  we  open  a  venal  Ramification  that  comes 
from  the  right  Iliac,  I  fay,  that  the  Blood  which 
will  flow  thro’  the  right  Iliac  Arteries,  will  have 
more  force  than  that  which  flows  thro’  the  left 
Iliac,  for  it  will  communicate  lefs  Motion  to 
that  which  precedes ;  this  is  proved  here  in  the 
fame  manner  as  the  preceding  Propofltion. 

While  the  Blood  flows  thro’  an  inferior  Vein, 
I  fay,  that  the  Motion  ot  the  Blood  which  flows 
into  the  right  axillary  Artery,  is  in  regard  of  that 
of  the  left  Axillary  as  it  was  before  5  for  there  is 
nothing  that  diforders  the  Proportion  of  thefe 
two  quantities  of  Blood,  it  finds  the  fame  Ob- 
ftacles  in  the  one  and  the  other  Artery. 

An  inferior  Vein  being  open’d,  I  fay,  that 
there  flows  much  lefs  Blood  than  before  thro’  the 
afcending  Arteries;  for  the  Blood,  in  rulhing  out 
of  the  heart,  is  thrown  in  a  greater  Quantity  into 
the  inferior  Veflels,  if  it  there  finds  lefs  Refill. 
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ance,  for  it  finds  lefs  Refinance  in  the  Aorta  de~ 
fcendens ,  if  the  Vein  be  open. 

When  a  Vein  is  open?  the  Blood  of  the  Veins 
which  terminates  in  that  Vein  from  the  Orifice  to 
the  Heart,  flows  with  greater  Velocity  ;  for  the 
Blood  that  flows  into  a  Vein  refifts  that  which  is 
thrown  there  thro5  the  lateral  Veins;  the  more 
abounding  this  Blood  is,  the  more  it  refifts,  but 
it  is  lefs  abounding  than  before  from  the  Orifice 
of  that  Vein  to  the  Heart ;  that  which  will  come 
then  thro’  the  lateral  Veins,  will  find  lefs  Refi fi¬ 
ance,  and,  confequently,  will  flow  with  greater 
Velocity.  The  Blood  which  flows  from  the  Ori¬ 
fice  of  that  Vein  we  have  been  fpeaking  of,  to  the 
Heart,  is  in  lefs  Quantity,,  confequently  in  the 
Veins  that  carry  the  Blood  from  the  Head,  the 
Blood  will  defcend  with  more  Velocity,  for  that 
which  comes  from  below  refifts  it  lefs  :  To  un¬ 
derhand  this  Propofuion  well,  we  muft  remem¬ 
ber  that  the  Vena  Cava  inferior,  and  the  fuperior, 
are  continued,  that  they  are  open  in  the  right 
Auricle  by  a  flit,  fo  that  the  Blood  coming  from 
below,  is  thrown  againft  that  which  comes  from 
above  :  Bellini  lays,  that  if  the  Motion  of  the 
Blood  which  comes  from  above  was  extreamly 
fitrong,  it  might  flop  that  which  comes  from 
below,  but  the  Structure  fhews  that  this  cannot 
happen.  Let  us  open  a  Vein,  I  fay,  that  the 
Velocity  of  the  Blood  which  flows  into  that  Vein, 
and  Artery  anfwering  to  it,  is  greater,  in  refpect 
to  that  of  the  Blood  which  flow’d  before  in  the 
fame  Veflels,  than  that  of  the  Blood  of  other 
Veins  and  Arteries  in  refpecl  to  the  Velocity 
of  the.^Blood  that  did  flow  there  before  we  had 
open’d  the  Vein  of  which  wefpeak  ;  we  rnay 
prove  this  in  general  by  reafon  the  Augmen¬ 
tation  of  the  Velocity  of  Blood  is  larger  in  Places 

where  the  refiftance  is  lefs  ;  for  it  is  lefs  in  the 
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©pen  Vein,  and  in  its  Artery,  than  any  where 
elfe. 


The  Veffels  are  emptied  when  the  Vein  is  open, 
they  are  then  more  extended  than  before,  eon- 
fequently  they  refill  not  fo*much  the  force  which 
dilates  them,  the  Heart  will  find  therefore  lefs 
refiftance  in  the  Veffels.  If  we  fhut  the  Vein, 
the  Blood  will  be  there  heap’d  till  that  Trunk 
be  as  well  diftended  as  the  others,  and  then  the 
inequality  of  the  Velocity  will  ceafe  ,  but  as  the 
Heart  finds  lefs  refiftance,  as  we  have  feen  in 
the  preceding  Proportion,  the  Blood  will  flow 
fwifter  after  the  Bleeding  than  it  did  before ; 
but  it  will  flow  lefs  rapidly  during  the  Bleeding, 
for  the  refiftance  is  greater.  If  the  Orifice  of 
the  Vein  is  large,  there  will  come  out  more  Blood 
than  if  it  were  fnrall,  confequently  the  Blood 
that  comes  after,  finding  lefs  refiftance,  flows  there 
with  greater  Velocity  ;  but  if  any  w7here  eife 
there  were  a  Vein  equal  to  that  of  which  we 
fpeak,  and  that  one  ftrange  Preffure  augmented 
the  Velocity  of  rhe  Blood  there,  as  much  as  the 
Diminution  of  Refiftance  augments  in  this  here, 
then  all  would  be  equal. 

The  Pulfe  becomes  weaker  during  bleeding ; 
the  Reafon  is  evident,  the- force  of  the  Pulfe 
depends  upon  the  quantity  of  Blood,  and  force 
of  the  Heart,  for  the  quantity  of  Blood  dimi¬ 
ni  flies  thro5  bleeding. 

By  all  thefe  Propofitions  we  fee  the  reafon  of 
what  we  call  Revulfion  and  Derivation  in  the 
Practice  of  Phyfick  ;  if  we  would  difcharge  the 
fuperior  Parc  of  the  Body,  we  mull  open  the 
Veins  of  the  inferior  Extremity  j  if  the  inferior 
Part,  we  muft  open  the  Veins  of  the  fuperior 
Extremity. 

After  having  fpoke  of  the  V elocity  of  the 
Blood,  we  muft  fay  fomething  concerning  the 
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force  oi  the  Heart,  which  is  the  chief ;  Borelli, 
who  calculated  it,  made  it  amount  higher  than 
the  lor.e  of  a  Weight  of  135000  Pounds,  but 
all  his  Calculation  is  fupported  by  falfe  Hypo¬ 
thec’s,  which  1  ihal)  pafs  by  unobferved,  becaufe 
thi-  would  carry  me  too  far  from  my  Purpofe. 
Dr.  Kell,  who  would  reform  this  Author,  makes 
it  not  amount  to  more  than  five  Ounces  by  the 
firl't  Method  he  makes  ufe  of  •,  but  in  this  Me^ 
thod  he  builds  upon  a  Rule  of  which  Bernoulli 
fhew’d  the  falfity  :  As  for  the  fecond  Method, 
that  is  more  exadt,  there  are,  neverthelefs,  many 
Things  to  be  contradidted.  As  I  cannot  enter 
into  Particulars  without  the  help  of  a  long  Cal- 
culation,  I  will  not  fhew  the  Defedts  of  this  fe¬ 
cond  Method,  which  does  not  agree  with  the  firfir, 
for  it  makes  the  force  of  the  Heart  to  amount 
to  eight  Ounces  •,  we  can’t  exadtly  determine 
Things  of  this  Nature,  becaufe  we  mu  ft  always 
frame  Hypothefes  which  may  be  difputed  :  The 
geometrical  Difputes  made  thereon  will  never 
prove  any  Thing  whilft  we  have  no  fix’d  Points 
on  which  to  fupport  ourfelves  ;  we  may,  never¬ 
thelefs  in  general  fiiew,  that  the  force  of  the 
Heart  is  very  great.  1 ft.  All  the  Arteries  in  the 
whole  Body  refill:  the  Heart,  which  is,  in  the 
lead,  as  1000  to  1,  inrefpedt  to  the  i^orta.  2 dly. 
The  quantity  of  Blood  in  the  Arteries  is  very 
great,  for  the  Heart  mult  propel  all  this  Blood, 
which  amounts,  at  lealt,  to  eighty  Pounds  in 
thofe  that  weigh  an  hundred  Pounds :  I  compre¬ 
hend  in  this  Calculation  all  the  Fluids  in  the 
Body,  and  which  are  propell’d  by  the  force  of 
the  Heart.  3 dly.  The  Mufcles  which  comprels 
the  Vefiels,  are  in  a  great  Number,  and  have 
a  great  Force- — —from  all  this  it  follows,  that 
the  Heart,  which  furmounts  all  thefe  Refiftances, 
snuit  have  a  very  confiderable  Force,  which 
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will  appear  ftill  greater,  if  we  refleft,  that  not- 
withftanding  all  thefe  Obftacles,  the  Heart  pro¬ 
pels  the  Blood  into  an  infinity  of  Turnings, 
which  multiply  the  Refi fiances  at  every  inftanc 
throughout  the  whole  Body. 

The  Nature  of  the  Blood. 

We  are  now  to  obferve  the  Nature  of  the 
Blood  j  we  obferve  in  that  Fluid,  ifi.  Red  Glo¬ 
bules.  2dly.  Fibrous  Particles.  %dly.  White  Glo¬ 
bules.  4 tbly.  A  great  deal  of  clear  Water  that 
ferves  as  a  Vehicle  to  all  thefe  Subftances.  The 
red  Globules  differ  not  from  thofe  found  in  the 
Chyle,  but  in  their  being  compofed  of  many  Glo¬ 
bules,  their  Colour  depends  only  upon  that  Cohe- 
fion,  for  when  feparated  from  one  another  they  re¬ 
ceive  again  their  Whitenefs  j  hence  all  that  appears 
red  in  Blood  expofed  to  the  Air,  is  turn’d  at 
laft  into  Serum  •,  for  the  Globules,  which  feparate 
one  from  the  other,  receive  their  former  White¬ 
nefs  :  the  fame  thing  happens  in  Abfceffes,  the 
extravafated  Globules  of  Blood  are  continually 
ftruck  by  V effels,  aided  by  the  great  Heat  which 
neceffarily  follows,  that  divide  the  Parts  of  the 
Blood. 

The  Caufe  of  this  Rednefs  has  occafion’d  the 
forming  of  feveral  Syftems ;  the  moft  generally 
received  here,  was  the  Mixture  of  nitrous  Par¬ 
ticles  of  the  Air  with  the  Blood  in  the  Lungs  ; 
fome  chymical  Experiments  feem  to  confirm  this 
Idea ;  but  firft,  with  alkaline  Salts  we  may  red¬ 
den  Milk,  What  Reafon  fhall  we  then  have  to 
attribute  this  Colour  of  the  Blood  to  the  nitrous 
rather  than  the  alkaline  Salts?  We  may  with  the 
lame  likelihood  fay,  that  a  lixivious  Salt  out  of 
the  Earth,  or  mix’d  with  the  Aliments,  pro¬ 
duces 
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duces  the  rednefs,  when  it  is  alkalized  by  the 
Heat  of  the  Body  ;  befides,  can’t  we  as  well 
find  in  the  Air  feme  Mine  of  Salt-alkalious  Nitre  ? 
‘idly.  We  can’t  prove  that  there  is  Nitre  in  the 
Air,  the  nitrous  Subftances  form’d  on  Walls 
prove  nothing  •,  on  the  contrary,  we  may  draw 
a  Proof  againft  this  Opinion ;  for  it  is  not  con- 
ceiveable  that  in  the  Air  there  ihoukl  be  found 
fo  large  a  quantity  of  Nitre  ;  befides,  if  we  take 
an  Earth  which  is  the  Bafis  of  Nitre,  and  expofe  it 
in  a  place  where  this  Salt  is  form’d,  immediately 
this  Matter  is  fill’d  with  nitrous  Acids  j  but 
feme  dill  a  nee  from  thence  the  fame  Earth  will 
remain  unufefully  expofed  to  the  Air,  and  fhal  1 
not  change  into  Nitre  •,  whence  proceeds  this 
difference,  if  the  Nitre  be  expanded  in  the  Air? 
We  fay  that  the  Earths  from  which  Nitre  has 
been  taken,  and  drawn  our,  afford  again  this 
Salt  ,  when  they  have  been  expofed  to  the 
Air  ;•  this  is  true,  if  there  is  there  form’d  an 
unfolding,  and  that  the  Air  furnifhes -it  but 
with  its  Adlion  •,  this  is  fo  true,  that  after  hav¬ 
ing  continued  expofing  this  Earth  fome  time  to 
the  Air,  we  can’t  get  any  more  Nitre  out  of  it: 
Befides  thefe  Reafons,  we  have  one  more  con- 
fiderable  that  will  not  allow  us  to  give  much 
Credit  to  fuch  an  Opinion,  becaufe,  viz.  all  that 
is  faid  upon  it  is  Hypothefis,  and  grounded 
upon  no  Experiment. 

*  I  fhall  not  here  take  notice  of  thofe  \vho  for¬ 
merly  attributed  the  rednefs  of  the  Blood  to  the 
Liver  •,  we  know  that  Bartholin  gave  a  Defcrip- 
tion  of  this  Vifcus ,  but,  I  believe,  we  may  render 
him  in  part  the  Functions  we  once  refufed  him  j 
it  is  not  proved  that  the  Chyle  palfes  not  thro* 
the  meferaic  Veins  into  the  Liver  •,  on  the  con¬ 
trary,  we  know  it  to  be  fo  in  Birds.  Experi¬ 
ments  even,  as  we  have  Ihewn,  feem  to  prove 
6  that 
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that  the  fame  .is  found  in  Man  ;  if  fo,  we  can’t 
deny  that  the  Blood  don't  become  red  in  the 
Liver,  for  it  pafles  thro5  the  Strainers  of  the 
■Veflels  of  the  Vena  Porta  ;  in.  thefe  infinitely 
fmall  Duels  the  Globules  of  the  Chyle  may  be 
preffed,  and  flick  the  one  to  the  other,  by  the 
Motion  and  Preffure  propelling  them  from  larger 
into  narrower  Paflages  ;  at  lead  we  may  maintain 
that  in  the  Extremities  of  the  Veflels  of  the 
Vena  Porta  the  chylous  Globules  are  difpofed  to 
take  the  red  Colour  ;  but  be  it  as  it  will,  we 
can’t  doubt  that  in  the  Extremities  of  the  hepa¬ 
tic  Artery  the  Chyle  receives  not  the  lame  change 
as  it  does  in  the  other  Vifiera ,  fince  it  pa  fifes  thro5 
the  fame  Strainers  which  prefs  it  with  force. 
According  to  what  we  have  juft  now  eftablifhed, 
all  the  Parts  of  the  Body  give  the  Chyle  a  red 
Colour,  for  every  where  there  are  found  capil¬ 
lary  Extremities  ;  in  thefe  Extremities  the  mod 
fluid  Parts  pafs  the  ftrft,  becaule  they  flow  the 
eafier;  the  Globules  that  are  nearer  one  another, 
becaufe  they  form  the  groffeft  Parts  of  the 
Chyle  with  the  Filaments,  are  propell’d  one 
again  ft  the  other  by  the  Motion  of  the  Heart 
and  Arteries  :  From  this  Preffure  follows  the 
adherence  which  is  found  between  them  both, 
for  the  Union  of  the  Parts  of  the  Body  de¬ 
pends  not  but  by  the  greatnefs  of  the  Surface, 
by  the*  which  they  touch  one  another  ;  for  thro* 
the  Preffure  mention'd  the  Globules  flatten  on. 
the  fide  that  they  meet ;  thus  the  Places  chat 
touch  one  another  can  be  large,  confequently  the 
Union  may  be  very  ftrong.  But  how  is  it  that 
the  united  Globules  can  take  the  red  Colour  by 
this  Union  precifely  ?  It  was  fa  id,  that  Colours 
confided  in  the  Modification  of  the  Lights,  but 
by  reiterated  Experiments  we  were  at  lad  con¬ 
vinced  that  Colours  are  particular  to  certain 
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Rays  of  Light,  fo  that  the  Obje&s  don’t  feem 
colour’d  but  by  the  Reflexion  and  Refra&ion  of 
the  Rays  ;  this  Action  of  Bodies  on  Light  de¬ 
pends  from  the  Difpofition  of  the  Parts  of  thefe 
Bodies,  which  we  can’t  determine. 

The  Globules  in  the  large  Veflels  tindture  ail 
the  Fluids  that  are  there  found  red,  it  is  not 
therefore  neceflary  that  they  be  in  a  great  Quan¬ 
tity  *»  we  fee  that  a  little  red  Wine  tinges  a  large 
Glais  full  of  Water ;  this  will  appear  ftil!  more 
folid,  if  we  confider  that  the  greateft  Part  of 
Wine  is  aqueous.  As  for  the  Blood,  Experience 
fhews  us  that  Water  and  Lymph  are  more  abounds 
ing  than  the  red  Fluid  ■„  for  as  foon  as  the  Blood 
is  expofed  to  the  Air,  the  Globules  are  heap’d 
up  in  a  Space  very  fmall  in  regard  to  that  which 
the  Serum  occupies  •,  bsfides,  if  we  evaporate  the 
Water  from  the  red  Part  feparated  from  the  relt, 
we  {hall  fee  that  there  is  but  a  little  red  Matter. 

The  fmall  quantity  of  red  Globules  makes 
the  capillary  Extremities  of  the  Arteries  to  be 
ciifcolour’d  •,  for  as  thefe  Globules  can’t  pafs  but 
one  after  another  in  the  Strainers,  it  follows  that 
there  be  for  one  red  Globule  a  large  Quantity  of 
W7ater  and  Lymph,  and  by  that  means  the  red 
Colour  mutt  be  abiorbed  •,  the  more  thefe  red 
Globules  are  compreis’d,  the  more  their  Figure 
ought  'to  change  ;  thus  the  Colour  mutt  luffer 
fome  change  ;  we  have  alfo  obferved  that  the 
Globules  in  patting  thro’  the  arterial  Fixtremi- 
ties  flatten,  and  take  a  yellowifh  Dye*,  we  per¬ 
ceive  fmall  white  diaphanous  Globules  which 
are  nothing  elfe  but  the  oily  Parts  of  the  Lymph 
which  have  neither  as  yet  Motion  nor  Prefl'ure 
enough  tp  change  their  Colour. 

The  rednefs  of  the  Blood  is  not  abfolutely  ne¬ 
ceflary,  for  we  find  Infedts  that  have  nothing  in 
their  Veflels  but  a  whitilh  diaphanous  Liquor , 
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by  this  Fluid  they  live,  they  perform  all  theMo- 
i)  tions  their  fmall  Mufcles  are  capable  of*,  we  may 
i  therefore  conclude  that  the  rednefs  of  the  Blood 
!  is  not  neceffary  in  ail  Animals:  In  Man  and  other 
t  Animals,  whofe  Mafs  is  not  infenfible,  this  Co- 
1  lour  is  not-neceffary,  but  the  Caufe  producing  it 
is  abfolutely  fo;  this  Caufe  is  a  violent  Motion 
in  the  Fibreg,  without  this  Motion  Circulation 
r  andNutritioh  could  not  be  perform’d.  In  infcn- 
fible  Infedts,  where  the  Microfcope  difcovers  to 
us  white  and  tranfparent  Fluids,  the  Membranes 
which  are  of  an  infinite  finenefs,  have  no  need  of 

a  violent  Motion  to  diftribute  for  them  the  nu- 

•  ! 

tritious  Juice,  and  to  apply  it  to  their  Fibres  in 
order  to  repair  the  Lofles  of  Tranfpiration. 

The  Blood  has  not  the  fame  Colour  in  all  thefe 
Veffels  ;  if  we  open  a  Dog  immediately  alter  he 
has  eat,  we  Shall  find  in  the  pulmonary  Artery  a 
whitifh  Fluid  mix’d  with  the  Blood,  but  in  the 
Veins  the  Blood  is  moftly  red  ;  the  rednefs  of 
the  Blood  depends  on  the  Cohefion  of  the  Glo¬ 
bules  of  the  Chyle  j  thefe  Globules  by  the  Pref- 
fure  they  have  fuffer’d  have  been  united  in  the 
capillary  Arteries,  therefore  the  Blood  is  redder 
in  the  pulmonary  Vein  than  in  the  Artery. 
There  is  Shill  another  difference  of  Colour  in  the 
Blood  found  in  different  Veffels,  the  arterial 
Blood  is  very  red,  but  the  Venal  is  blackifh,  this 
flows  from  the  fame  Reafon  we  have  already 
mention’d  ;  the  rednefs  of  the  Blood  depends 
Upon  the  Motion  which  is  lefs  vehement  in  the 
Veins,  and  therefore  mult  alfo  produce  lefs  Ef¬ 
fects  *,  but  there  is  another  Reafon  which  proves 
better  that  this  difference  muft  happen,  viz.  that 
the  arterial  Blood  is  filled  with  Lymph,  whereas 
the  Venal  is  deprived  of  it ;  confequently  the 
red  Globules  are  c&teris  paribus  in  larger  Quan«. 
tides  in  the  Veins,  and  the  Blood  muft  there  ap- 
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pear  deeper  and  blackiffi.  But  this  Reafon  leads 

us  into  no  fmall  difficulty,  v/e  have  laid  that  the 
Lymph  is  in  a  fmall  Quantity  in  the  Veins,  it  will 
then  follow  that  it  fhould  condenfe  more  eafiiy 
than  that  of  Arteries ;  neverthelefs  we  fee  to  the 
contrary,  for  in  the  Veins  of  a  Cadaver  the  Blood 
preferves  its  fluidity  for  a  long  time,  but  that 
which  is  in  the  Arteries  and  Ventricles  of  the 
Heart  condenfes  in  a  ffiort  time  •,  this  Difficulty, 
which  appears  at  firft  fight  to  overturn  our  An- 
fwer,  doth  but  confirm  it ;  as  foon  as  the  vital 
Motions  ceafe  the  Blood  is  not  preffed  in  the  Ar¬ 
teries,  but  by  a  fmall  remain  of  Contraction 
which  proceeds  from  the  Spring,  this  Prefiure  is 
not  ftrong  enough  to  [flake  all  the  Blood  pafs 
thus  the  red  Globules  find  not  free  Paffage  in 
the  capillary  Veffels,  for  which  Reafon  the  Pref- 
fure  of  the  Arteries  lets  the  moft  fluid  Part  im¬ 
mediately  pafs  into  the  Veins,  the  lirger  Parts,’ 
i.  e.  the  Globules  remain  partly  in  the  Arteries  ;' 
jt  is  necefiary  therefore  that  the  arterial  Blood  he 
condenfed  :  As  for  the  venal  Blood,  as  it  is  found' 
compofed  of  globular  Parts  of  the  fineft  form, 
and  of  a  great  deal  of  Water,  it  will  be  fluid  ; 
befides,  for  the  fame  Reafon  the  fibrous  Part 
which  contributes  more  than  any  thing  to  the 
Condenfition,  is  found  retained  in  the  Arteries, 
becaufe  of  its  coarfenefs. 

When  we  draw  Blood  from  the  Veins  and  Ar¬ 
teries  of  the  fame  Animal  we  obferve  a  difference 
the  Blood  of  the  Arteries  has  almoft  the  fame 
Colour  in  the  furface  as  at  the  bottom,  but  the 
venous  Blood  is  very  black  at  bottom  (fuppofing’ 
this  Blood  to  be  put  in  Veffels  of  fome  depth) 
the  difference  of  the  Blood  proceeds  from  no¬ 
thing  b’ut  the  Rarefadion  and  Divifion  oj  the 
arterial  Blood  more  than  the  venal ;  the  Motion 
in  the 


.rteties,  which  is  not  in  the  Veins,  muft 

neceffarily 
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neceffarily  produce  this  Effeft;  this  being  fup- 
pofed,  the  furface  of  the  Blood  mult  be  red,  and 
the  bottom  blackifh,  for  the  Globules  are  the 
caufe  of  the  rednefs  of  the  Blood,  for  there 
are  none  red  but  them.  Thefe  Globules  are  mix’d 
with  the  fibrous  Part,  which  being  a  little  heated 
in  the  Veins  condenfe,  for  in  condenling  it  pre¬ 
cipitates,  and  brings  along  with  it  a  large  Por¬ 
tion  of  Globules  5  befides,  thefe  Globules  thus 
condenfed  defcend  in  great  Quantity  by  their 
weight,  and  fo  leave  their  furface  ;  hence  it  fol¬ 
lows,  that  the  Globules  are  in  a  great  Quantity 
at  the  bottom,  and  very  few  at  the  top  $  the  Co¬ 
lour  muft  then  be  blackifh  at  the  bottom,  for 
the  extremely  deep  red  Colour  draws  on  the 
black,  and  it  is  deeper  when  a  larger  number 
of  red  Globules  are  join’d  together;  this  is  feen 
in  the  venal  Blood,  as  we  have  obferved  ;  we 
may  prove  what  I  have  fa  id  concerning  the  con- 
denfation  of  the  Fibres  of  the  Blood,  by  the 
Serum  that  fwims  upon  the  furface  fome  time 
after  the  Blood  has  been  expofed  to  the  Air  ; 
befides,  if  you  put  any  quantity  of  Blood  in  a 
deep  Veffel,  not  diaphanous,  the  inferior  Pan. 
will  feem  deep  colour’d,  tho5  in  reality  it  is  not: 
fo,  becaufe  all  the  rednefs  proceeding  from  the 
inferior  Surfaces  pafs  thro’  the  fuperior,  which 
it  could  not  poffibly  do,  if  there  were  not  a  great 
number  of  Rays  joyn’d  together,  and  confequently 
it  is  deep  colour’d  ;  on  the  contrary,  if  you  put 
Blood  in  a  very  large  Veffel,  but  not  deep, 
even  the  venal  Blood  will  appear  bright,  becaufe 
there  cannot  be  too  great  a  number  of  Glo¬ 
bules  in  a  fmali  Space,  for  there  can  be  no  Pre¬ 
cipitation  to  draw  away  fo  great  a  Quantity  : 
Hence  it  appears,  that  the  Perfon  who  bleeds 
may  make  the  Blood  appear  black  or  red.  What 
we  have  faid  of  Blood  put  into  a  large  and  deep 

Veffel, 
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Vefiel,  will  hold  good  in  Blood  which  runs  gut- 
tatim  for  the  fame  Caufe  which  gives  a  bright 
red  to  the  former,  gives  it  alfo  to 'the  latter. 

As  for  the  arterial  Blood,  the  bottom  of  that 
cannot  become  blackifh,  as  in  the  venal ;  the  fi¬ 
brous  Parts  are  extremely  rarefied  ;  thus  they 
don’t  condenfe  fo  much  as  the  fibrous  Parts  of 
the  venal  Blood,  which  being  already  come 
nearer  one  another  in  the  Veins,  mull  unite 
more  intimately  than  thofe  of  the  arterial  Blood 
by  the  Aftion  of  the  Air :  Hence  it  follows, 
that  there  will  not  be  fo  much  Precipitation  in 
the  one  as  in  the  other,  this  is  alfo  confirm’d  by 
Experience,  for  the  arterial  Blood  affords  not 
immediately  fo  much  Serum  as  the  venal. 

There  is  an  Author  who  pretended  that  the 
Blood  of  the  pulmonary  Vein  fhould  be  con-- 
denfed,  becaufe  it  is  arterial  ;  but  what  can  be 
faid  of  the  Blood  in  the  other  Veins  ought  to 
be  attributed  to  the  Blood  of  the  pulmonary 
Veins,  it  having  undergone  a  great  Trituration 
in  the  Strainers  of  the  Lungs,  ft  has  there  been 
ftrip’d  of  a  Part  of  the  Lymph,  as  in  the  other 
arterial  Extremities ;  What  difference  muft  there 
then  be  between  the  Blood  of  all  thefe  Veins? 
I  don’t  fee  that  there  can  be  any,  unlefs  it  is  the 
coolnefs  of  the  Air  that  condenfes  it  a  little:  Let 
us  judge  hence  if  we  ought  to  believe  that  the 
pulmonary  Vein  is  not  lefs  than  the  Artery  j 
but  becaufe  the  Blood  is  more  condenfed,  the 
Blood  that  returns  thro’  the  emulgent  Veins 
was  deprived  of  the  Lymph,  it  fhould  then  oc¬ 
cupy  lefs  Space,  and  confequently  the  Vein 
Ihould  be  lefs  ;  nevertheless  we  don’t  find  this 
to  be  true ;  befides,  Why  fhould  we  look  for 
fo  diftant  Caufes  ?  We  may  here  only  reflect, 
that  in  the  Fcctus  the  Blood  can’t  pafs  but  in  a 
very  final  1  Quantity  in  the  Veins,  whereas  it  is 

continually 
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.Continually  propell’d  in  the  Arteries  by  the 
Heart;  it  is  therefore  neceffary  that  the  Arte¬ 
ries  dilate  much,  whilft  the  "V  eins  dilate  but  a 
little. 

Befide  the  red  Part  of  which  we  have  been 
fpeaking,  there  .are  fibrous  Parts  in  the  Blood ; 
fome  Anatomifts  have  denied  the  Exiftence  of 
thefe  Parts,  but  if  we  throw  fome  Drops  of  Blood, 
juft  drawn,  into  a  Vefisl  full  of  Water,  there 
will  be  a  Part  which  will  expand  on  the  Sur¬ 
face  of  the  Water  as  Oil,  and  we  fhall,  at  the 
fame  inftant,  fee  Filaments  that  will  precipitate  % 
this  appears  very  plain  in  Blood  taken  away 
from  che  Foot,  for  the  red  Part  mixes  with  the 
aqueous  Parts,  but  the  gelatinous  Part  appears 
fibrous.  The  Microfcope  difcovers  the  fame 
thing  ;  for  if  we  but  conceive  on  the  furface 
of  a  Glafs  a  drop'  of  Blood  which  comes  from 
the  Veffels,  and  we  fhall  immediately  fee  that  there 
are  Filaments,  which  having  loft  the  Fleat  voiich 
rarefied  them,  cohere  the  one  to  the  other;  thefe 
are  the  Parts  that  form  the  membranous  Sub- 
ftance  which  is  upon  the  Blood  when  heated  ; 
this  Subftance  is  not  thicken’d  but  by  the  Ac¬ 
tion  of  the  Particles  of  Fire,  which  having  evapo¬ 
rated  the  rnoft  fluid  Parts,  leave  the  groffer 
Parts  without  a  Vehicle ;  thefe  thick  Parts,  in 
Proportion  as  they  lofe  the  Fluid  that  lepa.~ 
rated  them,  muft  approach  one  another,  and 
unite  by  the  force  of  the  Atmofphere.  We  may 
raife  a  Difficulty  againft  this  Explication,  viz. 
we  obferve,  that  if  we  put  Blood  into  hot  Wa¬ 
ter,  the  gelatinous  Part  thickens  and  becomes 
membranous  ;  we  can’t  neverthelefs  fay,  that 
this  Matter  lofes  then  its  fluid  Part,  becaufe  ic 
fwims  in  \Vater  ;  but  we  are  here  to  obferve, 
that  the  Fluid  which  divides  thefe  Parts,  and 
ferves  them  as  a  Vehicle,  is  the  Air  in  par- 
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ticular,  for  when  we  put  Blood  into  hot  Water, 
the  Air  rarefies,  and  leaves  the  Interfaces  of  the 
fibrous  Parts-,  as  thofe Parts  mix  not  eafily  with 
Water,  they  will  be  preiTed  by  the  aqueous  Par¬ 
ticles  thus  they  mutt  approach  and  unite;  we 
fee  an  Example  of  this  in  Eggs  which  are  put 
in  hot  Water ;  by  the  Heat  the  Air  difengages 
from  the  white  and  is  gathered  at  the  Extremb 
ties ;  befides,  the  extremely  volatile  Parts  that 
ferve  as  Vehicles  to  the  groffer,  hinder  the  fibrous 
Parts  from  uniting  immediately,  for  by  that 
heat  of  the  Water  thefe  volatile  Parts  exhale, 
and  leave  only  the  fibrous  Parts,  which  not  being 
able  to  be  penetrated  by  Water,  becaufe  they 
are  oily,  muft  approach  and  unite. 

Bohn  imagined,  that  the  Fibres  we  have  been 
fpeaking  of,  were  only  found  in  the  extravafated 
Blood,  and  that  they  were  not  form’d  but  by  the 
Condenfation  of  the  glutinous  Parts ;  but  this 
Opinion  does  not  fquare  with  the  Obfervation 
made  by  the  Microfcope  in  the  Vefiels,  for  we 
clearly  fee  that  there  are  in  the  Blood  Imall  Fi¬ 
laments ;  thefe  Filaments,  indeed,  do  not  appear 
fo  numerous  as  in  the  extravafated  Blood,  be¬ 
caufe  the  Rarefaction  divides  them  more. 

Thofe  who  denied  that  there  were  fibrous 
Parts  in  the  Blood,  have  grounded  their  Opinion 
partly  on  the  Danger  of  the  Arteries  being  Hop’d 
by  thefe  Filaments  in  the  capillary  Extremities; 
but  as  they  are  mix’d  with  a  great  deal  of  a- 
queous  Matter,  and  that  the  Pleat  rarefies  them 
very  much,  we  muft  not  fear  this  Inconveni¬ 
ence  ;  neverthelefs,  they  may  caufe  many  ,  fad 
Accidents  if  they  are  in  too  great  a  Quantity, 
they  can,  v.  g.  occafion  Pleuriiies  and  Peripneu- 
monies  ;  even  Rheumatifms  are  often  nothing 
elfe  but  the  EfFedt  of  thefe  Fibres  that  choak 
tip  the  very  fmall  Vefiels  that  are  in  the  Liga¬ 
ments 
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ments  of  the  Joints  ;  what  happens  to  thefe  Fi¬ 
bres,  when  we  heat  theextravaiated  Blood,  hap- 
i  pens  to  them,  when  in  the  Body  there  is  too 
s  great  a  Heat;  they  re-unite,  and  form  a  white 
Cruft,  which  we  fee  in  the  Blood  of  Pleu- 
reticks. 

The  fibrous  Parts,  when  the  Blood  is  ex- 
pofed  to  the  Air,  re-unite,  and  often  form  a 
confiderable  Mafs  ;  this  happens,  efpecially, 
when  the  Blood  is  very  much  deprived  of  its 
aqueous  Part,  then  thefe  fibrous  Parts,  re-united, 
form  a  kind  of  Rays  of  Honey  by  their  union. 

Amidft  all  thefe  fibrous  Parts  which  form  a  fort 
of  Net-work  in  the  extravafated  Blood,  we  ob- 
ferve  fmall  white  Globules  •,  thefe  are  but  the 
gelatinous  Parts,  the  moft  fluid  being  prefled  by 
the  aqueous  Part  of  the  Blood  on  all  fides,  are  ob¬ 
liged  to  be  round :  Thefe  Globules  differ  not  from 
thofe  which  form  the  red  Part,  but  in  that  they 
are  Ample,  whereas  the  red  ones  arecompofed 
of  many,  fix’d  the  one  to  the  other  ;  thefe  fim- 
ple  Globules,  by  reiterated  Circulations,  can,  at 
Taft,  become  red  ;  this  follows  of  what  we  have 
eftabli fir’d  on  the  Circulation  of  the  Blood. 

All  thefe  Subftances  that  compofe  the  Blood 
are  agitated  by  two  Motions  ;  as  they  pretend 
the  one  is  the  Motion  of  the  Circulation,  which 
we  mentioned  ;  and  the  other  the  inteftine 
Motion  ,  i.  e.  the  Motion  of  the  fanguinary 
Parts  in  general. 

As  for  the  Motion  of  the  Circulation  we  have 
faid  enough  on  its  Caufe  and  Exiftence  ;  we 
have  but  one  Thing  to  add,  and  it  follows  evi¬ 
dently  from  what  we  have  proved,  i.  e.  that  the 
Parts  of  the  Blood  being  very  different,  the 
Motion  the  Heart  imprefles  on  them  mull  be 
alfo  very  different  ;  the  moft  proper  Parts  for 
Motion  muft  occupy, the  centre  of  the  Vefiel, 
' .  Z  2  -  --  "  -  but 
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but  the  others  rauft  be  thrown  on  the  Tides  ;  it 
is  thus  that  in  a  River  things  that  move  molt 
difficultly,  are  always  pu fh’d  towards  the  Shore  ; 
it  is  this  circular  Motion  that  preferves  the  Blood 
in  the  State  it  mult  be  in  to  flow  eafily  in  the 
Veffels  ;  v/e  have  already  proved  it  by  a  curious 
Experiment  ;  befides ,  we  fee  that  as  foon  as 
this  Motion  alters,  every  thing  changes  in  the 
Blood  :  It  is  this  Motion,  which  by  the  continual 
Friftions  it  caufes  in  the  Parts  of  the  -Blood 
againft  the  fides  of  the  Veflels,  that  excites 
and  maintains  a  Heat  which  is  neceffary  for  the 
Prefervation  of  Life  in  Men  ;  this  Heat  was  at¬ 
tributed  by  many  to  the  difcharge  of  the  Particles 
of  Fire  that  are  extended,  according  to  fome  Phi- 
lofophers,  throughout  all  the  material  World  ; 
but  we  may  Amply  fay,  that  it  owes  its  Origi¬ 
nal  to  the  Motion  of  the  Parts  compofing  the 
Bodies  :  Whatever  we-  may  fay  of  the  igneous 
Parts,  this  never  will  be  but  a  Motion  which 
will  form  the  Heat  >  we  do  not  conceive  that 
Matter  can  aft  in  another  manner :  Thus  the 
Opinion  of  thofe  who  pretend  that  the  Matter 
of  Fire  is  expanded  in  all  Bodies,  can  but  prove 
that  every  where  there  is  a  Matter  very  proper 
to  be  moved. 

The  inteftine  Motion  is  not  proved  as  the 
circular  Motion,  on  the  contrary,  it  buffers 
many  Difficulties  •,  we  do  not  deny  that  the  Parts 
which  compofe  the  Blood  have  not  different  Mo¬ 
tions  in  their  Veflels,  their  divers  Refleftions, 
the  Elafticity  of  the  Air,  the  Aftion  of  the  Vef¬ 
fels,  all  this  muff  imprefs  divers  Motions  to  di¬ 
vers  Parts  that  compofe  the  Blood  ;  but  what  we 
deny  is,  that  this  inteftine  Motion  is  eflential  to 
its  Fluidity,  i.  e.  that  the  Blood  is  not  fluid,  but 
becaufe  its  Parts  are  diverfly  moved  :  A  Sub- 
ftance  may  be  fluid,  though  all  its  Parts  be  in  a 

perfeft 
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perfeft  quies ;  it  is  fufficient  only,  that  thefe 
Parts  may  yield  to  the  lead:  Impulfe,  for  this 
neceffarily  will  happen  when  they  are  not  united. 
There  are  none,  I  believe,  can  maintain  that  the 
'  Difunion  or  Non-adherence  of  the  Parts  of  Fluids 
cannot  exift  without  Motion  ;  this  Opinion  has 
not  fo  many  Difficulties  as  the  other;  hence  we 
j  fave  the  Pains  of  feeking  a  Caufe  of  this  Agita- 
i  tion  which  we  thought  to  find  in  the  fubtile 
-  Matter,  but  nothing  can  prove  this;  we  cannot 
conceive  in  this  Fluid  a  continual  Motion  that 
carries  its  Parts  on  all  fides,  the  Reafon  is  evi¬ 
dent,  for  if  we  would  eftablifh  a  general  Mo¬ 
tion,  we  muft  fay,  that  there  is  no  Place  to¬ 
wards  which  fome  part  of  this  Fluid  does  not 
move  ;  for  if  this  is  true,  there  v/ill  be  no  part 
in  Motion  but  what  finds  fome  other  Part  that 
will  have  as  much  force  as  it  in  its  Courfe ;  it 
cannot  then  move  itfelf,  nor,  confequently,  any 
of  the  other. 

The  Motions  of  Circulation  and  Fluidity  are 
not  the  only  ones  that  have  been  attributed  to 
the  Blood,  they  would  have  it  ftill  allowed  a 
fermentative  Motion ;  the  Blood,  fay  they,  has 
acid  and  alkaline  Principles,  which  beating  con¬ 
tinually  the  one  againft  the  other,  muft  neceffarily 
produce  the  Motion  we  name  Fermentation,  as 
in  Fluids  that  have  thefe  Principles  ;  but  as  thefe 
Principles  are  mixed  with  fulphureous  Parts 
which  feparate  them,  it  follows  hence,  that  the 
•  Fermentation  ought  to  be  perform’d  by  degrees: 
At  the  fir  ft  Inftant  fome  fulphureous  Parts  will 
iflue  out  from  between  fome  Acids  and  fome 
Alkalies  :  At  the  fecond  Inftant  the  fame  thing 
will  happen  to  other  Parts,  thus  the  Fermenta-  • 
tion  will  be  performed  fucceffively ;  befides, 
they  bring  many  other  Reafons  to  prove,  that 
in  the  Blood  there  is  fuch  another  fermentative 
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Motion.  \Ji.  It  is  laid,  that  the  Chyle  changes 
into  Blood,  for  in  the  Blood  the  Parts  are 
changed,  and  the  Proportion  of  the  Principles 
that  compofe  it,  is  not  the  fame  as  in  the  Parts 
of  the  Chyle  ;  all  this,  according  to  fame, 
could  not  be  done  without  a  Fermentation.  2 dly. 
The  Blood  changes  in  different  Humours  •,  in 
this  Change  there  is  one  of  Subftance,  which  can¬ 
not  be  perform’d  without  Fermentation.  3 dly. 
In  Hay  and  Oats  we  find  no  urinous  Sait,  ne- 
verthelefs,  Animals  that  feed  on  thefe  Subftances 
afford  a  great  deal  of  Salt  by  Analyfis,  for  this 
Salt  cannot  be  form’d  without  a  Fermentation 
no  more  than  the  Sal  falfum  •,  all  thefe  Reafons 
are  maintain’d  by  the  Analyfis  of  all  the  Fluids 
of  the  human  Body,  which  I  (hall  mention 
as  die  Defenders  of  a  Fermentation,  and  give 
an  Account  of  the  Confequences  they  draw 
from  it. 

The  Saliva  examin’d  by  Diftillation,  firlf  pro¬ 
duces  Fluids  that  tinge  the  Flower  of  Mallows 
green,  and  turns  into  a  white  Powder  the  cor- 
rofive  Sublimate  ,  hence  we  conclude,  that  the 
Saliva  contains  Alkalies,  fir.ce  it  produces  fuch 
efreds.  idly  It  gives  a  foetid  Oil.  %dly.  In  a 
Word,  what  remains  after  the  la  it  Diftillation, 
is  a  Sal Jalfum. 

They  have  fometimes  gathered  a  good  quan¬ 
tity  of  ftomachical  Juice  by  tying  the  fuperior 
and  inferior  Orifice  o*f  the  Stomach  in  a  Dog ; 
they  fay  that  thefe  following  Properties  were  ob- 
ferved  in  that  Fluid.  1 ft.  It  was  infipid  and 
without  Smell,  idly.  That  Acids  nor  Alkalies 
excited  any  Fermentation.  3 dly.  It  work’d  no 
change  to  the  Tindure  of  the  Mallows  Flower. 
^.tbly.  The  Diffolution  of  the  corrofive  Subli¬ 
mate  became  a  little  milky  by  the  mixture  of 
this  Fluids  5  thefe  Effeds  being  common  to  the 
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ftomachical  Juice  and  the  Saliva ,  ic  follows, 

!  that  they  mutt  give  the  fame  Principles  by  Ana- 
lyfis. 

The  inteftine  Humour  could  not  be  diftilPcf, 
becanfe  a  large  quantity  of  ic  could  not  be  ga¬ 
thered,  but  its  Properties  have  been  determined 
by  the  following  Propofitions.  i ft.  The  Ali- 
I  meats  are  quite  digefted  in  the  Inteftines,  the  Fluid 
therefore  that  is  there  filtrated,  may  caufe  a  Fer¬ 
mentation.  idly.  The  Excrements  muft  glide 
on  the  fides,  the  ftomachical  Juice  muft  then 
be  proper  to  lubricate  the  Inteftines.  $dly*  The 
Faces  that  are  iharp  might  wound  the  Inteftines, 
it  is  neceffary  then  that  the  inteftinal  Juice  hin¬ 
ders  the  effedl  of  the  Acrimony  of  thefe  Sub- 
fiances. 

The  relation  obferv’d  between  thefe  three 
Fluids  fhould  make  us  think  they  would  afford 
the  fame  Principles  by  Analyfis;  it  is  neceffary 
then  that  they  be  compofed  of  very  much 
Phlegm,  a  gre&t  quantity  of  volatile  Salt,  a 
little  fix'd  Salt  and  Earth. 

Some  have  allow’d  Acidity  to  thefe  Hu«* 
mours,  they  thought  they  could  evidently  prove 
the  exiftence  of  acid  Salts,  efpecrally  in  the  Sa¬ 
liva,  by  the  following  Experiments,  j ft.  The 
Tindture  of  Sun-flower  becomes  red  by  the 
mixture  of  the  Saliva .  idly.  Mercury  is  fixed 
by  this  Liquor :  They  anfwer  to  thefe  Experi¬ 
ments,  1 ft.  That  the  Saliva  tinges  not  the  Sun¬ 
flower  red,  unlefs  it  be  the  Saliva  of  a  fick  Per- 
fon.  idly .  That  the  Saliva  coagulates  not  Mer¬ 
cury  in  a  Glafs  Veffel  ,  if  it  does  in  a  ^Brafs 
one,  the  caufe  of  it  is  the  Amalgation  of  the 
mercurial  Parts  with  the  metallic. 

The  Bile  ana ly fed  affords,  ift .  much  whitifh 
and  urinous  Phlegm  that  gives  a  green  tinge  to 
the  Flower  of  Mallows,  precipitates  the  Diffbliu 
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tion  of  the  corrofive  Sublimate,  and  ferments  with 
the  Spirit  of  Nitre,  idly.  There  proceeds  a  uri¬ 
nous  Spirit  that  differs  from  the  Phlegm  in  no¬ 
thing  but  by.  the  volatile  Saks  that  it  contains 
in  a  large  Quantity.  $dly.  There  follows  a 
ft  inking  blackilh  Oil,  in  which  there  is  a  great 
deal  of  urinous  Salt.  /ylhly.  From  that  which 
remains  we  draw  a  little  fix-d  Salt  and  Earth. 

The  pancreatic  Juice  has  been  gathered  by 
many  Anatom ifts  in  pretty  large  quantities  ;  it 
is  infipid,  although  Graaf  and  Schuil  fay  it  was 
acid ;  it  agrees  in  all  with  the  Saliva ,  as  it  ap¬ 
pears  by  its  Fibres,  which  are  the  fame  as  the 
falival  Strainers,  therefore  we  need  make  no 
Analyfis. 

The  nature  of  the  Lymph  was  enquired  into 
by  feverai  Obfervations.  i ft.  It  becomes,  fay 
they,  vifcous  by  the  aftion  of  the  Cold,  it  con¬ 
tains  then  fulphureous  and  glutinous  Parts  that 
are  mixed  with  a  great  quantity  of  Water.  2 dly. 
The  Lymph  expofed  to  the  Air,  coagulates  not 
as  the  Blood  ;  this  proves,  fay  they,  that  the 
fulphureous  Parts  they  contain  are  more  acute 
and  divided  than  thofe  found  in  the  Blood, 
iince  having  loft  their  Heat  they  are  not  coa¬ 
gulated.  %dly.  If  we  expofe  the  Lymph  to 
the  Fire,  it  is  changed  into  a  white  Mafs  •,  thefe 
are  the  fulphureous  Parts  which  being  deprived 
of  the  Fluid  that  ferved  them  as  a  Vehicle, 
are  forced  to  approach  one  another,  4 thly.  If 
we  throw  Spirit  of  Nitre  into  it,  it  thickens, 
but  it  recovers  its  Fluidity  if  we  throw  in  it 
Oleum  Tartan  per  deliquium.  rythly.  It  tinges  ■ 
the  Flower  of  Mallows  with  a  green  Colour. 

The  Seed,  which  is  a  white,  glutinous,  thick 
and  fattifh  Subftance,  muft  have  a  great  deal 
©f  Sulphur  •,  lft.  It  doth  not  coagulate  by  the 
adion  of  Cold  5  thus,  fay  they,  it  owes  not  its 
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Fluidity  to  the  heat  that  it  has  in  its  Vefiels, 
fince  after  being  cool’d  it  is  not  lefs  fluid ;  this 
proceeds  not  but  from  the  extraordinary  Divi¬ 
sion  of  the  Sulphurs,  idly.  It  diflolves  eafily  in 
Water  ;  this  proves  that  the  Sulphurs  are  ex¬ 
tremely  divided,  and  that  there  is  much  Salt. 
%dly.  The  Seed  diluted  in  a  little  Water  gives  a 
red  Tinfture  to  the  Flov/er  of  Mallows,  this  hap¬ 
pens  to  frefh  Seed  ;  but  that  which  is  kept  fome 
time,  that,  I  fay,  produces  a  green  Colour  , 
from  thence  we  draw  this  Confequence,  viz. 
that  it  mu  ft  have  Acids  which  efcape  immedi¬ 
ately,  and  Alkalies  that  remain  behind.  4 thly. 
Acids  thicken  and  coagulate  the  Seed,  but  Al- 
kajy  gives  it  a  Fluidity,  gthly.  As  for  the  chy- 
mical  Analyfis  of  the  Seed,  Verbeyen  fays,  that 
having  kept  the  Seed  of  a  Bull  for  a  few  days, 
and  having  put  it  in  a  Retort,  he  took  from  it 
a  little  Phlegm,  flunking  Oil,  volatile  Salt,  and 
a  fmall  quantity  of  Caput  mortuurn  •,  from  the 
Glands  and  Proftatae  of  Cowper  there  runs  a 
vilcous  Fluid,  it  differs  from  the  other  in  its 
being  more  limpid,  more  aqueous,  and  lefs  thick  ; 
there  alfo  flows  from  the  Woman  in  Coition 
a  Fluid  much  refembling  that  of  the  pro- 
ftatcs  in  Men  •,  we  may  judge  of  the  Princi¬ 
ples  of  thefe  Fluids  by  the  Analyfis  of  the  Se¬ 
men. 

The  Milk  and  Chyle  are  almoft  the  ft  me 
Fluids,  but  the  Milk  is  very  white,  fweer,  and 
retains  almoft  nothing  of  the  Aliments  that  pro¬ 
duced  it}  whereas  the  Chyle  is  falty,  and  retains 
very  much  of  the  Aliments,  and  is  not  perfectly 
white:  we  may  by  the  difference  fee  that  the 
Analyfis  will  afford  fome  varieties,  but  the 
Principles  that  it  will  draw  from  this  Fluid 
are  uniform  •,  Milk  expofed  to  the  Fire,  imme- 
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diately  gives  a  Phlegm,  then  an  acid  Spirit, 
and,  at  laft,  a  thick  and  black  Oil. 

The  Urine  confidered  in  itfelf,  or  in  its  Prin¬ 
ciples,  has  occafion’d  many  chymical  Ideas,  i ft. 
It  is  yellow,  it  is  therefore  compofed,  as  has  been 
faid,  of  fulphureous  and  earthy  Particles.  2 dly. 
It  is  fharp,  it  mull  therefore  have  alkaline  falts 
gdly.  When  we  lather  the  Urine ,  there  is  a 
Froth  compofed  on  its  fnrface,  this  fhews  that 
there  is  a  great  deal  of  Sulphur.  4 thly.  It 
produces  the  effects  of  Soap,  it  contains  there¬ 
fore  alkaline  Salts  mix’d  with  Oil.  cythly.  It 
refolves  the  Tumours,  there  are  therefore  alka¬ 
line  Salts  which  cut  the  vifcous  Humours.  6 thly. 
"We  fee  in  the  Urine  fibrous  Parts  which  re¬ 
unite  by  the  Action,  of  Cold,  they  are  nothing 
but  fulphureous  Parts,  ythly.  There  is  precipi¬ 
tated  a  Humour  which  is  full  of  faline  Particles, 
g ihh.  Frefh  and  warm  Urine  gives  a  red  Colour 
to  the  Tinfture  of  the  Flowers  of  Mallows, 
but  when  it  is  cold,  it  gives  it  a  green  tinge,  it 
precipitates  alfo  the  corrofive  Sublimate  •,  by  all 
thefe  they  would  have  proved  there  were  acid 
Salts  and  Alkaly  in  the  Urine.  9 thly.  In  a  word, 
diflill’d  Urine  produces  much  Phlegm,  a  reddifh 
Spirit,  an  empyreumatick  Oil,  and  a  volatile 
Salt  of  Alkaly.  Thefe  are  the  Ideas  that  made 
many  Authors  leave  the  Mechanifrrf  of  a  human 
Body  to  make  it  laboratory,  but  there  is  no  foun¬ 
dation  in  all  the  Confequences  they  would  draw 
from  the  Analyfis  ;  let  us  examine  it  more  nar¬ 
rowly. 

They  ask,  at  firft.  Whether  there  is  any  acid 
in  the  Blood,  or  other.  Fluids?  We  cannot  deny 
that  this  Salt  is  not  found  in  them,  the  Ali¬ 
ments  which  we  are  nourifhed  by  are  filled  with 

it  j  it  is  neceffary  then  that  this  Acid  be  entirely 

changed. 
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Changed,  or  be  incorporated  with  other  Princi¬ 
ples.  tjl.  We  cannot  fay  that  the  Acid  is  en¬ 
tirely  changed  ;  Mr.  Homberg  demonftrated  that, 
befides  the  Oils,  as  Chymiftry  teaches  us,  have 
an  Acid  for  their  Bafts.  Vieuffens  again  took  an 
Acid  from  the  Blood.  Pitcairn  reproaches  him, 
and  fays  he  put  a  Bole  into  the  Blood ;  which 
he  expofed  to  the  Fire,  and  that  he  took  the  Acid 
of  the  Bole  for  the  Acid  of  the  Blood  j  but  he 
is  miitaken  in  that,  it  was  nothing  but  the  Acid 
that  was  in  the  Blood,  or  in  the  marine  Salt 
mixed  with  the  Blood,  that  could  be  raifed, 
whilft  the  vitriolic  Acid  contain’d  in  the  Bole 
took  its  place,  idly.  The  Acids  are  changed  by 
degrees  in  a  human  Body  ;  this  mu  ft  not  ap¬ 
pear  furprizing,  fince  the  moft  fix’d  Salts,  and 
that  all  our  Fires,  which  fcarcely  alter,  become 
volatile  in  our  Veffels  ;  befides,  we  know  that 
Fire  changes  acid  into  alkaly  ;  we  have  an  evi¬ 
dent  Proof  of  it  in  Nitre  fixed  by  Coals,  for  the 
heat  of  our  Body  can  produce  the  fame  erfed,  this 
is  conformable  to  the  Experiment  which  teaches 
us  that  the  immoderate  Pleat  which  is  railed  in 
our  Veffels,  alkalizes  our  Fluids  ;  we  fee  an  evi¬ 
dent  Proof  of  it  in  the  Naftinefs  of  dropfical 
"Waters  and  *  corrupted  Urine  ;  this  Odour  is 
caus'd  by  nothing  but  the  volatile  alkaline  Salts 
that  feparate  and  ftrike  the  Smell ;  we  find  a 
Confirmation  of  all  this  in  the  corrupted  animal 
Fluids,  out  of  which  is  taken  a  volatile  alkaline 
Salt ;  for  this  Salt,  form’d  by  Putrefadion ;  is 
form’d  in  our  Body,  fince  too  violent  Heat  dif- 
pofes  our  Humours  to  a  Putrefadion  ;  witnefs 
again  the  Urine  of  a  heated  Body,  and  the 
dropfical  Waters  we  have  been  fpeaking  of:  we 
may  add  to  all  this  the  Obfervation  of  a  learned 
Englijhman ,  who  fhew’d  that  the  Matter  of  Ul¬ 
cers  contain’d  alkaline  more  than  any  other  Salt. 
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gdly.  The  Acids  change  in  the  Blood  in  fuch 
manner,  that  they  form  at  laft  a  Sal falfunt ,  by 
the  continual  adtion  of  the  Vefiels,  and  aftion 
of  the  Air,  that  pufhes  the  Acids  into  the  Pores 
of  the  Alkaly.  4 ihly.  The  Acids  incorporate 
with  the  Oil  of  the  Body,  for  Chymiftry  teaches 
us,  that  Sulphurs  are  a  kind  of  very  ftrong  Al¬ 
kaly  in  relation  to  the  Acids,  the  oily  Parts  mull 
then  join  to  thefe  Salts. 

The  famous  Queftion  that  raifes  fo  many  Dif- 

putes  in  Phylick,  viz.  Whether  the  Blood  is 

acid  or  alkaly  ?  may  now  be  anfwered.  \ft. 

Blood  taken  from  the  Veins  of  a  young  Animal, 

takes  neither  of  an  Acid  nor  an  Alkaly  j  on  the 

contrary,  it  takes  of  ammoniac  Salt.  2 dly.  If 

we  mix  it  either  with  Acids  or  Alkalies  there 

is  no  Ebullition  ;  from  thefe  two  Reafons  we 

* 

may  evidently  conclude,  that  the  Blood  is  neither 
acid  nor  alkaly.  The  firk  Reafon  cannot  be 
anfwered  ;  but  againk  the  fecond  it  was  urged, 
that  there  was  no  Effervefcence  in  the  cold 
Blood  mix’d  with  Alkalies  or  Acids,  but  there 
would  follow  fome  if  the  Blood  were  hot ;  but 
in  throwing  thefe  Salts  into  the  Veins,  even  of 
Animals,  or  in  the  Blood,  at  the  inkant  that  it 
comes  out. of  the  Body,  we  obferve  by  that  the 
fmall  remains  of  Ebullition  ;  we  may  add  to  all 
this,  that  the  Dikillation  of  the  Blood  gives 
neither  Acids  nor  Alkalies. 

What  we  have  faid  of  the  Blood  we  may  fay 
of  the  Milk ;  whatever  Proof  we  make  on  this 
Fluid  by  mixtures,  we  neither  difcover  their  Al¬ 
kalies  nor  Acids,  for  thefe  Salts  produce  no  Ef¬ 
fervefcence  in  them  ;  we  may  fay  the  fame 
thing  of  the  Lymph,  which  is  very  like  the 
white  of  an  Egg  ;  there  is  no  Experiment  that 
can  prove  this  Fluid  to  be  acid  or  alkaly. 
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It  feems  that  the  Acidity  which  is  in  Milk 
of  long  (landing,  proves  it  to  be  acid ;  but 
in  this  there  is  nothing  contradictory  to  what 
we  have  faid ;  the  Milk  is  nothing  but  a  com- 
pofition  of  oily  Particles  join’d  to  an  acid  Salt,  and 
fome  alkalized  Fluids  which  are  not  well  incor¬ 
porated  with  that  Salt ;  when  we  preferve  Milk 
fome  time,  the  acids  feparate  from  the  oily  Part, 
and  grow  four.  If  the  Milk  is  extremely  heated 
in  the  human  Body,*  it  produces  a  Phenomenon 
quite  contrary  to  the  lad  mentioned,  for  it  be- 
' comes  yellowifli,  four,  and  like  Alkaly  ;  it  is  a 
Confequence  of  what  we  have  eftablifhed,  viz. 
that  Salts  are  alkalized  in  the  Body  by  heat. 
That  which  happens  to  the  Milk  in  the  Veffels, 
happens  to  the  Blood,  but  in  a  more  fenfible 
manner ;  for  as  foon  as  it  is  preferved  fome  time, 
and  that  it  begins  to  corrupt,  it  changes  into  an 
alkaline  Fluid  which  boils  with  Acids. 

As  for  frelh  Urine,  whatever  mixture  is  made 
of  it  with  Acids  or  Alkalies,  we  difcover  no¬ 
thing  to  (hew  it  is  acid,  or  to  contain  alkaly  ; 
it  is  certain  that  it  contains  nothing  but  a  Sal 
falfum  ammoniacum. 

But  how  are  we  to  reconcile  what  we  have  • 
faid  with  the  Experiments  of  which  we  have 
been  fpeaking  ?  Did  thofe  who  gave  them  us, 
perform  them  ill,  or  fpeak  againft  the  Truth? 
All  this  may  be  eafily  reconciled  to  that  which 
we  have  juft  now  eftablifhed  ;  in  the  Blood  there 
is  an  Acid,  an  Alkaly,  and  an  Oil  ;  according 
as  thefe  Fluids  are  joined  together,  or  fubtilized, 
they  unfix,  fome  fooner,  others  later  *,  if  the 
Acid  unfixes  fooneft,  that  which  evaporates  will 
be  acid,  and  what  remains  will  be  alkaly,  but 
if  the  Oil  or  Alkaly  evaporate  fooneft,  that  which 
remains  will  be  acid. 
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We  find  an  invincible  Proof  of  what  I  have 
laid  concerning  certain  Plants  whofe  Juice  is  pre- 
ferved  fome  time  *,  fometimes  it  is  the  Acid  that 
takes  the  upper  Hand,  and  fometimes  the  Al¬ 
tai  y  ;  all  this  depends  on  the  union  and  fepara- 
tion  of  the  Principles. 

As  for  the  Alterations  of  the  Colour,  ifi. 
They  provs*  nothing  •,  there  is  no  neceffity 
to  bring  any  Proofs  of  it.  here.  Every  Body 
knows  that  a  mixture  of  Alkaly  produces  fome¬ 
times  the  fame  Colour  that  we  attribute  to  A- 
cids.  2 dly.  Accordingly  as  the  Acid,  Oil,  and 
Alkaly  will  feparate,  they  will  produce  diffe¬ 
rent  Colours ;  we  may  obferve  on  this  Head, 
that  the  Fluids  of  the  human  Body  produce  not 
the  green,  or  red,  when  they  are  frefh’i  it  is 
necelfary  that  they  be  preferved  fome  time,  then 
the  Acids  and  Alkalies  feparate. 

The  Separation  of  the  Acids,  Oil,  and  Alka¬ 
ly,  is  not  eafy  to  be  explain’d,  but  we  may 
fay,  that  the  a£tion  of  the  Acids  on  the  Alka¬ 
lies  caufes  at  laft  this  Separation  ;  the  Alkalies 
have  empty  Pores,  the  Air  puihes  by  its  weight 
the  Acids  in  thefe  Spaces  which  no  Matter  occu¬ 
pies  ;  by  thefe  continual  Motions  the  Acids 
break  the  Alkaly,  and  are  free  j  thus  they  can 
evaporate.  The  Acids  being  evaporated,  the 
Alkalies  may  raife  and  evaporate  themfelves. 

After  all  that  we  have  fa  id,  we  may  refolve 
the  Queftion  which  gave  us  occafion  to  treat 
of  the  preceding  Matters,  viz.  if  there  is  a  Fer¬ 
mentation  in  the  Blood,  ifi.  Whatever  we  fay, 
we  cannot  allert  it,  the  Subftances  that  compofe 
the  Blood  are  very  oily  ;  and  we  know  by  Chy- 
miftry  that  Oils  hinder  Fermentations.  The 
Acids  of  Vinegar  that  have  diffolved  Lead,  and 
are  mix’d  with  a  great  deal  of  Oil,  as  the  Ana- 
lyfis  teaches  us,  don’t  boil  at  all  with  the  Alka- 
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lies-,  there  are  feveral  other  Examples  which  I 
fhall  not  mention  here,  idly,  T.  here  never  was 
)  Fermentation  without  reft  ;  but  how  can  we  find 
reft  in  the  Blood  when  it  comes  thro’  all  the 
•  Body  with  a  vaft  Rapidity  ?  3J/31.  It  will  be 
|  objedled,  how  can  the  Sal  falfum  of  the  Blood 
|  be  form’d  if  there  is  no  Fermentation?  To  this 
I  anfwer,  that  the  acids  of  Vinegar  that  diffolved 
Lead,  will  form  a  Sal  falfum  with  Alkalies,  and 
yet  there  is  no  Fermentation  obferved  •,  befides, 
the  preffure  of  the  Fleart  and  VefTels,  the  Rare¬ 
faction  of  the  contain’d  Air  in  the  Blood,  will 
make  the  Acids  enter  into  the  Alkalies,  and  this 
will  be  fufficient  to  form  a  Sal  falfum. 

Thefe  are  Proofs  to  fhew  that  the  Parts  of 
the  Blood  ought  not  to  ferment  the  one  with 
the  other ;  but  we  muft  examine  ft  ill  if  the  Chyle, 
in  mixing  with  the  Blood,  ferments  not  with  it ; 
here  are’  a  few  Obfervations  which  will  make  us 
capable  to  judge  of  it.  ift.  The  Chyle  mixed 
with  acid  and  alkaline  Salts,  has  no  Efferve- 
fcence  ;  if  it  had  fometimes,  it  was  occafion’d 
by  the  great  quantity  of  thefe  Salts,  which  the 
Matter  that  furnilhed  the  Chyle  was  fill’d  with  ; 

•  then  we  fee  there  may  happen  a  little  efferve- 
fcence  with  the  Mixture  of  the  acid  and  alkaline 
Salts  ;  but  we  have  obferved  that  this  efferve- 
fcence  is  fcarce  perceivable,  idly.  When  we  re¬ 
ceive  the  Chyle  into  a  VefTel,  we  obferve  no  ef- 
fervefcence  ;  neverthelefs,  according  to  the  Gen¬ 
tlemen  who  are  for  Fermentation,  this  fhould 
happen  when  the  Chyle  is  in  the  Thoracic  DuCt  j 
for  it  is  then  that  the  Salts  begin  to  a£t  on  one 
another  ;  but'  it  is  in  vain  to  examine  the  Chyle 
in  that  Canal  with  a  Microfcope,  we  obferve 
not  there  the  lead  Motion  •,  thefe  two  Reafons 
prove  that  the  Chyle  will  not  ferment  with  the 
Blood,  for  will  it  find  in  the  Blood  any  caufe  of 
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Fermentation  ftronger  than  the  Acids  or  Alkalies? 
But  the  following  is  a  ftronger  Reafon :  If  we  tye 
the  Vein  through  which  the  Chyle  is  difcharged, 
we  obferve  in  it  no  effervefcence  at  the  titne 
that  it  mixes  with  the  Blood  ;  after  this,  the 
only  refuge  left  to  thofe  who  maintain  Fermen¬ 
tation,  is,  to  fay  that  this  Fermentation  is  not 
fenfible,  i.  e.  we  can’t  prove  it  by  any  Experi¬ 
ment,  but  is  a  pure  Suppofition  which  is  confuted 
bv  the  Reafons  we  have  mention’d,  and  is  not 
neceffary  to  explain  the  Phenomena  in  the  ani¬ 
mal  Oeconomy. 

But  it  wiil  be  fa  id.  Whence  proceeds  this 
heat  ?  Is  not  Fermentation  abfolutely  neceffary 
to  produce  it  ?  i ft. .  What  is  it  they  underftand 
by  the  word  Fermentation  ?  Is  it  any  thing  elfe  but 
Motion  ?  Heat,  whatever  they  may  fay,  can  be 
nothing  but  the  motion  of  a  Fluid  that  has  a 
great  Spring,  or  is  very  much  agitated  -by  lbme 
Caufe.  idly.  We  fee  to  produce  heat,  there  is 
nothing  neceffary,  v.g.  but  to  rub  two  pieces  of 
Wood  againft  one  another,  for  by  that  rubbing 
there  is  nothing  but  a  motion  of  Vibration  in 
the  Parts  of  the  Matter  of  the  Wood,  or  in  a  Sub- 
ftance  very  fit  for  Motion,  and  is  perhaps  that 
which  forms  the  Fire :  I  fay,  that  there  may 
be  feme  particular  Subftance  which  is  the  mat¬ 
ter  of  the  Fire  •,  all  oblige  us  to  fay  fo,  we  may 
fee  the  Proofs  of  it  in  what  Mr.  Homberg  fays 
on  this  Head  ;  but  not  entirely  to  leave  what  we 
advance  without  Proof,  let  us  make  the  few  fol¬ 
lowing  Obfervations.  i ft.  We  fee  that  the  Sub- 
ftance  of  the  Fire  is  raifed  from  that  which 
burns  ;  we  can’t  conceive  of  that,  if  we  don’t 
fuppofe  in  thofe  Bodies  a  Matter  that  iffues  out 
as  foon  as  it  is  agitated.  2 dly.  There  are  Bodies 
whofe  Parts  are  very  thin,  and  proper  to  move, 
neverthelefs,  we  can’t  heat  them  bv  the  Motion 
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give  them ;  hence  we  ought  not  to  conclude 
that  there  is  a  partitular  Matter  for  the  fire. 
%dly.  The  more  com  pad  the  Bodies  are  that 
lie  expofed  to  the  Fire,  the  more  heated  they 
are:  Muft  not  this  proceed  from  the  igneous' 
Matter  which  enters  in  thefe  compad  Bodies* 
and  that  are  there  infinuated  in  larger  Quan¬ 
tity,  as  there  are  more  Parts  to  which  it  may 
fix  ;  for  there  is  a  greater  Quantity  of  Parts  in 
the  compad  Bodies  than  in  thofe  that  are  very 
thin.  4 thly.  How  can  a  Motion  continue  dur¬ 
ing  all  the  time  there  would  be  Matter  to 
confume,  if  there  was  no  fiery  Subftance  dif- 
pofed  to  fly  away  as  foon  as  we  fliould  open  the 
Doors,  in  breaking  the  Capfulce  that  enclofe  it  ? 

All  which  Reafons  being  fuppofed,  we  may 
prove  that  there  is  no  need  of  a  fermentation 
to  form  and  keep  any  heat  in  the  human 
Body.  1 jl.  The  folid  Parts  of  the  human 
Body  are  very  proper  to  be  heated  by  fridion. 
We  experience  it  every  Moment  by  the  adion 
of  the  Hands,  or  other  Parts,  idly.  As  foon  as 
the  Pleart  ads  by  its  alternate  Motions,  it  will 
pulh  the  fides  of  the  Arteries,  which  by  their 
frequent  Vibrations  will  heat  by  degrees,  idly. 
The  Vibrations  of  the  Arteries  having  very 
much  heated  the  folid  Parts,  this  Heat  will  be 
communicated  to  the  Fluids  ;  thus  the  Solids 
•will  be  the  only  caufe  of  Heat  in  a  human 
Body.  4 thly.  The  fluid  Parts  which  are  in  the 
Veflels,  ate  very  liable  to  heat,  fince  they 
are  very  oily,  and  can  therefore  be  heated 
very  much.  $thly.  By  what  we  have  faid 
we  eafily  furmount  the  Difficulty  commonly 
utged  againft:  this  Opinion,  •viz,,  how  Fluids 
can  heat  very  much  in  our  Body  without  a 
F’ermentation,  fince  if  w’e  beat  Water  it  will 
never  heat >  we  eafily,  find  the  Reafon  of  it  in 
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what  we  have  faid  j  if  there  were  nothing  but 
Water  in  the  Body,  the  Heat  would  be  fuffo- 
cated,  but  there  are  other  Fluids:  Befides,  if 
the  fides  of  the  Veffels  were  very  ftrong,  and 
that  Water  hindered  not  the  animal  Spirit  to 
flow  in  the  Nerves,  the  Heat  might  be  per¬ 
ceived.  If  we  lay  into  Water  pieces  of  Wood 
which  heat  eafily,  we  (hall  fee  that  if  we  rub 
them  a  long  time  the  one  againft  the  other, 
they  will  be  heated  :  this  cannot  be  done,  but 
feme  Heat  muft  enfue  in  the  Water  contained 
in  the  Pores.  6thly,  Whatever  we  juft  now 
faid  is  confirmed  by  experience  :  Let  us  take 
a  large  Frog,  open  it,  and  expofe  it  to  the 
Cold,  we  fhall  fee  that  the  Blood  in  the  Me- 
fentery,  will  coagulate  and  be  reduced  into 
Lumps  ;  if  we  put  thefe  Veffels  near  the  fire, 
the  Lumps  always  fubfift,  the  action  of  the 
fiery  Particles  does  not  refolve  it  •,  but  as  foon 
as  we  prefenc  the  Heart  of  the  F log  to  the 
fire,  and  that  it  begins  to  beat,  then  all  the 
Lumps  difappear,  and  Circulation  is  revived  : 
hence  it  evidently  follows,  that  it  is  not  Heat 
which  gives  fluidity  to  the  Blood,  but  the  Africa 
of  the  folid  Parts,  which  divide  it,  that  its  Pleat 
is  an  effect  of  the  Motion  •  of  the  Veffels, 
and  that  it  is  not  even  abfolutely  necef- 
fary,  fince  it  is  but  a  continuation  of  the 
fpring  of  the  Fibres  ;  if  thefe  Fibres  might 
have  force  enough  to  divide  the  Blood  ;  but 
as  they  have  not  enough  to  be  heated,  the 
Blood  will  by  no  means  be  hot,  although  it 
be  fluid.  This  is  the  Cafe  in  Fifh.  jthly.  We 
may  by  all  this  fee,  that  the  Blood  which  will 
be  too  much  agitated  by  the  folid  Parts,  will 
be  heated  more,  and  that  which  will  be  agi¬ 
tated  lefs  will  thicken.  8thly,  We  may  explain 
why  the  Heat  becomes  ftronger  when  the  Cir¬ 
culation 
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culation  finds  fome  re fi fiance  ;  the  Arteries  being 
mote  dilated,  aft  with  greater  force;  thus  we 
mu  ft  have  a  ftronger  perception  of  Heat. 

Remarks. 

The  Pericardium  or  Conic  Bag  that  inclofes 
the  Heart,  gave  room  to  many  Difputes ;  its 
vfe  has  not  occafioned  a  iefs  number  of  Opi¬ 
nions  ;  we  fhall  be  fatisfied  in  mentioning  what 
Experience  teaches  us,  all  the  reft  is  ufelefs. 

It  was  necefiary  that  the  Heart  fhould  be 
enclofed  in  a  Bag  for  many  Reafons.  1 /?,  The 
Veil’d s  fhould  be  fixed ;  for  if  their  fituation 
could  vary,  it  would  have  caufed  a  diforder 
in  the  Circulation ;  for  the  Pericardium  fliuts 
them  up  in  their  fituation  in  feparating  them 
from  their  Ramifications ;  they  are  fo  much 
the  better  fixed,  becaufe  the  internal  Membrane 
of  this  Bag  is  a  continuation  of  Coats  of  thefe 
Veflels.  idly.  The  Heart  ought  not  to  lay 
floating.  This  might  have  produced  confider- 
able  Inconveniences ;  but  we  could  not  have 
refolved  them  in  fixing  its  fubitance  ;  its  Mo¬ 
tions  would  have  been  lefs  free  had  it  been 
fixed.  To  avoid  all  this.  Nature  formed  a 
Bag,  which  is  fixed  at  top  at  the  divifion  of 
the  Veflels,  and  below  by  its  adherence  to  the 
Diaphragm ;  we  fee  by  this,  that  we  cannot 
fay  the  Pericardium  fupports  the  Heart  fuf- 
pended,  it  is  rather  the  Diaphragm  which  is 
the  fupport  of  it.  o,dly.  If  this  Bag  was  too 
much  ifraitened,  it  would  have  beerl  an  hin¬ 
drance  to  the  Dilatation  of  the  Heart,  and  its 
lengthening  during  the  Contraftion  ;  it  were 
necefiary  then  that  the  Bag  fhould  be  of  a 
certain  bignefs  ;  but  as  drinefs  would  have 
caufed  Friftions,  w,hkh  would  have  been  very 
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noxious  to  the  motion  of  the  Heart,  it  •  was 
neceflary  that  it  fliouid  filtrate  in  the  Pericar¬ 
dium  a  Humour  to  give  it  a  flippery  fur  face. 
4 tbly.  This  Fluid  is  commonly  fecreted  in  a 
very  fmall  Quantity  •,  we  cannot  doubt  but  that 
it  flows  from  the  fides  of  the  Pericardium, 
fince  we  obferve  in  the  internal  Surface  an 
infinite  number  of  Holes,  and  that  by  Prefiure 
we  prefs  out  drops  of  Water  very  fenfibly. 
5 tbly.  In  thofe  who  die  a  violent  Death,  and 
have  the  Lungs  attacked  in  fuc’n  a  manner  as 
to  hinder  the  Circulation  from  being  performed 
freely,  we  find  a  great  deal  of  reddifh  Water 
in  the  Pericardium ;  we  muft  not  think  that 
this  Water  fprings  from  the  fame  fource  as 
the  other,  but  we  are  to  obferve  that  the  Au¬ 
ricles  have  a  very  thin  texture  •,  when  the 
Blood  cannot  be  propelled  into  the  Lungs,  the 
Auricles  are  more  fwelled  and  more  extended 
than  ordinary  :  it  may  be  then  that  the  Water 
of  the  Blood,  intermixed  with  fome  of  its  Glo¬ 
bules,  tranfcends  through  that  thin  Membrane, 
and  therefore  has  a  red  colour.  6thly ,  We  fee 
hence  that  we  cannot  fay,  this  Water  which  is 
commonly  found  in  the  Pericardium,  comes  from 
the  Heart,  and  is  abforbed  by  the  Pericardium  *, 
there  is 'nothing  to  induce  us  to  think  fo,  the 
drops  of  Water  which  flow  from  the  Foramina, 
and  are  difperfed  on  the  internal  furface  of 
that  Bag,  prove  invincibly  to  the  contrary. 
yihly,  There  were  fome  Authors  who  looked 
into  the  Pericardium  for  the  fource  of  the 
Dropfy,  but  this  is  without  foundation :  We 
have  nothing  to  confult  but  the  Sepulcbretum 
Boneti ,  and  we  fhall  fee  that  the  common  cauie 
of  a  Dropfy  is  fome  obftrudled  Vi  feus.  Be- 
fides,  I  don’t  fee  why  we  fhould  have  recourfe 
to  the  Pericardium  for  the  caufe  of  a  Dropfy : 

Do 
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Do  we  not  find  every  where _  Organs  equally 
proper  to  form  this  Inundation  ?  Can’t  the 
Water  overflow  as  well  through  the  Pores  of 
I  the  Mefentery.  Liver,  Kidney,  &c.  8 tbly. 

There  were  fotne  Authors  who  denied  the  exig¬ 
ence  of  a  Fluid  in  the  Pericardium  during 
Health,  and  that  Maladies  only  were  the  caufe 
of  it.  It  is  true,  that  while  the  Body  is  in  a 
tranquil  ftate,  the  Pericardium  ought  not  to 
receive  a  large  Quantity  of  Fluid  ;  there  is  juft 
as  much  as  is  neceffary  to  moiften  the  Sides 
and  to  render  them  flippery ;  but  this  muft  not 
occafion  fome  to  fay  that  there  is  no  Water 
in  the  Pericardium.  '  gthly,  Beyer  believed  that 
this  large  Quantity  of  Water  found  in  certain 
Subjects,  came  from  the  very  Pericardium.  The 
reafon  he  produces  for  it  is,  that  he  found 
in  Bodies  that  were  very  fick  glandular  Grains 
very  large  and  filled  with  ferum.  This  proves 
that  thefe  Grains  filtrated  more  Fluid  than  or¬ 
dinary  ;  but  it  is  not  poflible  for  them  to  afford 
fo  large  a  Quantity. 

This  is  what  may  be  ft  id  on  the  fubjeift  of 
the  Water  in  the  Pericardium,  and  its  ufe  : 
There  remains  to  fay  one  word  on  the  different 
Motions  which  may  happen  to  this  Bag.  1/?,  It 
is  agitated  continually  through  the  paflage  and 
exit  of  the  Blood  that  flows  in  the  Veffels. 
2 dly,  The  Diaphragm  draws  it  a  little  down 
at  each  infpiration,  and  puffies  it  upwards 
during  expiration  ;  hence  we  fee  that  the  Veffels 
to  which  this  Bag  is  fixed  fuperiourly,  muft  be 
fen  Able  of  the  effort  of  the  Diaphragm  when  it  is 
low,  and  efpecially  when  infpiration  is  violent. 

R  E  M  A  R  K  S. 

The  Cavity  ol  the  Mouth  is  terminated  by  a 
fecond  Cavity,  whofe  entry  is  an  Arch,  in  the 
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middle  of  which  hangs  a  kind  of  fielhy  Cone, 
•which  is  the  Palate  ;  under  this  Arch  we  find 
immediately  al  fmall  defcent  at  the  root  of 
*  the  Tongue,  then  we  fee  the  Epiglottis,  which 
is  as  a  kind  of  Bridge  that  is  thrown  on  the 
Arytenoide  Cartilages  to  fhut  the  Groove  of 
the  Glottis  or  Entry  of  the  Larynx  :  Next 
we  fee  the  Orifice  of  the  CEfophagus,  whole 
pofterior  and  lateral  Sides  are  fufpended  at  the 
inferior  part  of  the  Cranium,  anteriourly  they 
are  fixed  to  the  Larynx  and  Os  Hyoides,  and 
to  the  fides  of  the  Palate:  Thefe  Sides  are 
Mufcles  which  we  (hall  defcribe  in  fpeaking 
of  their  adion  ;  here  is  the  beginning  of  the 
CEfophagus,  which-  is  that  membranous  Dud 
compofed  of  the  Membranes  we  fee  in  Heifter’s 
Table;  it  goes  to  the  left  fide  of  the  Spine  of 
the  Back  the  length  of  the  left  and  pofterior 
part  of  the  Trachea:  The  Aorta  makes  it  turn 
back  a  little  to  the  right  when  it  enters  in 
the  Thorax,  then  it  is  thrown  a  little  on  it  ; 
at  laft  this  Canal  terminates  at  the  Stomach, 
juft  as  we  have  heretofore  laid. 

The  ufe  of  this  Dud;  is  known  by  every 
Body,  but  the  Mechanifm  of  its  Motions  is 
not  as  yet  cleared.  If  it  be  afked,  why  the 
Aliments  defcend  immediately  into  the  Sto¬ 
mach?  We  anfwer.  That  their  weight  carries 
them  towards  the  Stomach  ;  but  when  we  lie  down, 
don’t  they  in  the  fame  manner  defcend  with¬ 
out  the  help  of  the  Weight  ?  Befides,  are  there 
not  Perfons  who  eat  and  drink,  their  Bodies 
being  placed  perpendicular  to  their  Head  ?  If 
nothing  but  the  Weight  caufed  this  Defcent  of 
Aliments  in  the  Stomach,  it  would  then  produce 
a  quite  contrary  effect. 

Other  Pnilofophers  had  recourfe  to  the  Pe- 
riftalcick  motion  of  the  CEfophagus  to  conduct 
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the  Aliments  into  the  Stomach  ;  but  this  Motion 
is  not  fupported  by  any  Proofs.  And  even  if 
it  were,  would  it  not  be  performed  from  a 
top  to  bottom  and  bottom  to  top?  Thus  ic 
would  hinder  Deglutition  as  much  as  it  would 
favour  it :  befides,  a  lateral  Motion  can  no 
more  contribute  to  the  Defcent  than  Afcenj  of 
the  Aliments  ;  for  is  not  the  Periftaltick  Mo¬ 
tion  lateral  ?  Let  us  fee  then  what  may  be  the 
caufe  of  the  Aliments  Defcent. 

The  firft  thing  we  mull  look  after,  is,  why 
the  Aliments  enter  into  the  fecond  Cavity  that 
terminates  at  the  Mouth?  Becaufe  the  'longue 
raifes  and  throws  itfelf  on  the  Pharynx.  This 
Motion  proceeds  from  many  Organs. 
Mufcles  that  form  the  Body  of  the  Tongue, 
and  which  apply  its  Point  to  the  Roof  of  the 
Palate,  and  its  Sides  to  the  Root  of  the  fuperiour 
Dentes  Molares ,  fo  that  every  thing  that  is  on  its 
Back  may  be  precipitated  entirely  under  the 
Larynx,  zdly ,  The  Mufculi  Scernohyoidei  that 
rife  from  the  internal  part  of  the  Clavicle  and 
Sternum  by  broad  flefhy  and  Heads,  and  are 
inferred  at  the  Bafis  of  the  anterior  Os  Plyoides. 
Thefe  Mufcles,  I  lay,  draw  the  Root  of  the 
Tongue  down.  3 dly.  The  Mufculi  Coraco- 
hyoide,  which  rife  by  round  and  flefhy  Heads 
from  the  Root  of  the  Coracoide  Apophyfis, 
draw  the  Tongue  back.  4 thly.  From  the  op- 
poflte  forces  of  thefe  two  pair  of  Mufcles  there 
refults  a  lefs  impulfe  that  turns  the  Tongue  on 
the  Larynx. 

The  Aliments  being  conduced  on  the  La¬ 
rynx,  there  remains  to  feek,  ijt ,  For  a  Caufe 
which  ftrongly  pufhes  them  into  the  Pharynx. 
2 dly,  A  Force  or  an  Obftacle  that  hinders  them 
during  this  preflure,  from  running  through  the 
Noftrils ;  for  we  mull  not  doubt  but  they  would 
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go  out  that  way,  if  the  Dudts  were  open,  as 
they  do  fometimes. 

The  Force  that  propels  the  Aliments  into 
the  Pharynx,  arifes,  ift,  from  the  Tongue, 
which  then  is  drawn  backwards  and  upwards- 
by  the  Mufculus  Stylohoideus,  which  rifes  with 
flefhy  beginning  from  the  Stoyloide  Apophyfis, 
is  ftopt  in  its  way  by  the  Digaftrick  Mufcle, 
and  is  inferred  at  the  Rafis  of  the  Os  Hyoides, 
at  its  articulation  with  the  Horn.  This  then  is 
alfo  a  Force  that  pufhes  the  Aliments  back¬ 
wards.  idly.  While  this  Mufcle  adds,  the 
Mufculus  Thyroideus  extends  alfo  ;  as  it  arifes 
from  the  fide  of  the  Os  Hyoides  by  a  flefhy 
beginning,  and  fixes  at  the  lateral  and  inferior 
part  of  the  Tyroide  Cartilage,  it  fhoujd  by 
its  aftion  raife  the  Pharynx,  then  the  Os  Hyoides 
is  applied  to  the  Cover  of  the  Palate,  and 
confequently  pufhes  backwards  the  Aliments-, 
for  the  Space  that  they  occupied  anteriorly  di- 
minifhes  by  the  Preffures  juft  now  mentioned. 
According  to  this  Mechanifm  we  fee  there  is 
no  fear  of  the  Aliments  returning  through  the 
Nofe,  for  the  Os  Hyoides  pufhes  the  Cover  of 
the  Palate  up,  befides  two  of  the  Mufculi  Pte- 
rigoftaphilini  raife  the  Palate,  covering  it  by 
their  contraction. 

After  having  propelled  the  Aliments  to  the 
Pharynx,  it  is  neceflary  at  the  fame  time  to 
open  that  Rag  to  let  them  enter,  for  which 
we  mtift  find  a  Force  that  may  draw  it  fide- 
ways  and  forward  j  the  Mufculi  Stylopharin- 
gii  that  are  inferted  at  the  Sides,  avoid  by 
their  adfion  the  lateral  Side.  The  Mufculi 
Genioglofli,  Myloglofi,  Geniohoidei,  draw  up¬ 
wards  and  forwards-  the  Root  of  the  Tongue, 
they  mull  confequently  draw  forward  the 
Larynx,  and  feparate  the  anterior  fide  of  the 
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Pharynx  from  the  Pofterior :  The  Cephalo- 
pharingian  Mufcles  fhould  {till  by  their  adion 
encreafe  the  Pharynx  ;  the  external  Pterigoidean 
Mufcles,  which  arife  from  the  external  Side  of 
the  external  Wing  of  the  Pterigoide  Apophyfes, 
and  are  infer  ted  at  the  internal  part  of  the 
inferior  Jaw-bone  between  the  Coronoide  and 
:  Condiloide  Apophyfis,  draw  the  inferior  Jaw¬ 
bone  upwards  and  forwards,  and  produce  con- 
fequently  the  fame  effeds  as  the  precedent  ; 
s  all  thefe  Mufcles  by  their  contradion  fhould 
confiderably  widen  the  Pharynx. 

All  thefe  Mufcles  being  thus  extended,  we 
fee  eafily  that  it  is  impolTible  but  the  Aliments 
muft  be  carried  down  into  the  Pharynx,  efpe- 
cially  the  CEfophagian  Mufcle,  which  ads  as 
a  relaxed  Sphinder  •,  for  the  Tongue  being 
repelled  towards  the  pofterior  Sides  of  the 
Pharynx,  and  the  Larynx  being  carried  a- 
gainft  the  Roof  which  is  on  the  Orifice,  it  is 
evident  that  all  that  is  on  the  Larynx  muft  be 
there  funk  in  the  GEfophagus. 

When  the  Aliments  have  funk,  the  mod  part 
of  the  Mufcles  we  have  mentioned  difband,  the 
Adion  fubfifts  only  in  the  Coracohyoidean  Muf¬ 
cles,  and  in  the  Sternohyoidean  ;  hence  the 
Aliments  are  prefTed  and  pufhed  down  in  the 
fame  time  the  CEfophagian  Mufcle  ads,  its 
contradion  joined  with  the  Mufcles  of  which 
we  have  been  fpeaking,  precipitates  the  Aliments 
into  the  Breaft. 

But  when  the  Aliments  are  come  into  the 
Breaft,  what  makes  them  continue  their  way  to 
the  Stomach?  1 Jt,  All  the  Mufcle  that  forms 
the  fecond  Coat  of  the  CEfophagus  contrads. 
2 dly.  The  fuperiour  Part  is  immediately  clofed 
by  the  Mechanifm  we  have  obferved.  3J/3', 
The  CEfophagian  Mufcle,  which  is  very  ftrong, 
2  ft  ra  kens 
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ftraitens  the  upper  Part  of  the  CEfophagus 
with  more  force  than  the  mufcular  Coat  fhuts 
the  Middle  or  the  Extremity.  Atbly,  It  is  evi¬ 
dent  that  the  Aliments  ought  to  be  carried 
towards  the  part  where  they  find  lefs  refin¬ 
ance  ;  but  the  inferior  part  of  the  CEfophagus 
and  Stomach  refill  lefs,  as  we  have  proved, 
the  Aliments  mull  therefore  neceffarily  defcend  j 
there  happens  the  fame  thing  here  as  in  a  filled 
Inteftine ;  if  we  prefs  it  with  two  hands  plac¬ 
ing  the  one  after  the  other,  and  that  we  fqueeze 
with  the  one  more  than  with  the  other,  it  is  plain 
that  whatfoever  is  in  that  Inteftine  mull  come 
out  with  rapidity  through  the  Place  lefs  preffed. 

This  Force  alone  may  explain  Deglutition  1 
but  we  don’t  conceive  well  how  it  can  be  great 
enough  to  make  a  full  Stomach  contain  two  or 
three  Bottles  of  Wine,  the  Body  being  placed 
perpendicularly  to  the  Head.  What  we  can  fay 
in  anfwer  is,  that  the  Velocity  of  the  Aliments 
is  very  great  in  the  CEfophagus,  which  is  very 
ftrait,  and  they  defcend  very  llowly  into  the 
Stomach,  becaufe  it  is  very  wide:  Thus  a 
very  fmali  Force  will  fuffice  to  alford  place 
in  the  Stomach  for  the  Aliments  there. 

But  to  this  Reafon  we  mult  add  another,  as 
the  following.  The  Lungs  muft  neceffarily 
prefs  by  their  expanfion  the  CEfophagus  that 
runs  at  the  left  Side  the  whole  length  of  the 
Spine,  befides  the  Aorta  by  its  Pulfations  muft 
ftraiten  it ;  we  cannot  doubt  but  thefe  two  Pref- 
fures  contribute  very  much  to  the  defcent  of 
the  Aliments  in  the  Stomach :  but  we  muft 
remember  that  we  Ihould  always  fuppofe  the 
fuperior  Orifice  of  the  CEfophagus  fhut,  for 
the  P  refill  re  of  the  Lungs  and  Aorta  would 
contribute  as  much  to  occafion  the  Aliments 

afcent  as  well  as  defcent.  This  is  evident,  fince 
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its  Organs  prefs  the  CEfophagus  only  late¬ 
rally,  but  the  fuperiour  Part  of  that  Duft  be¬ 
ing  fhut,  the  Aliments  may  be  pufhed  down 
with  facility  by  the  Aftion  of  the  Aorta  and 
Lungs.  This,  I  believe,  is  what  may  be  laid 
on  Deglutition.  Let  us  explain  fome  Phseno- 
mena  that  attend  it. 

ift.  If  the  Gullet  is  very  dry,  Deglutition  is 
very  difficult:  The  reafon  of  this  is  plain;  in 
order  that  the  Aliments  may  flow,  there  ought 
to  be  in  the  Gullet  a  Fluid  to  render  the 
Membranes  flippery.  If  this  Fluid  is  wanting, 
the  Gullet  will  be  dry  and  rough.  Thus  the 
Aliments  will  be  ftopt.  2 dly,  When  the  Uvula 
is  wanting,,  we  cough  in  drinking.  To  explain 
this,  an  Author  fays,  that  when  the  Styloglof- 
jfian  and  Tyrohoidean  Mufcles  aft,  the  Cover 
of  the  Uvula  is  applied  to  the  openings  of  the 
Noftrils,  the  Epiglottis  is  prefled  on  the 
Glottis,  the  Uvula  which  is  lowered  by  thefe 
Mufcles  is  applied  to  the  Groove  of  the  Glot¬ 
tis,  which  thereby  is  fhut  much  better  •,  but 
when  the  Uvula  is  wanting,  the  Glottis,  which 
is  not  fhut,  receives  fome  drops  of  what  we 
drink  ;  the  Liquor  that  enters  into  the  Trachea, 
irritates  the  Texture  of  the  Duft,  and  caufes  a 
Cough.  %dly,  When  the  cover  of  the  Uvula 
is  cut,  the  Aliments  go  out  through  the  Nofe, 
becaufe  the  Dufts  of  the  Nofe  not  being  able  to 
be  fhut  exaftiy,  the  Aliments  prefled  by  the 
Tongue  and  the  Larynx  find  it  more  eafy  to 
return  through  the  Nofe  than  to  enter  in  the 
CEfophagus.  ^.thly ,  In  the  Quinfy  the  Symp¬ 
toms  muff  vary  according  to  the  various  Muf¬ 
cles  en flamed ;  if  the  Mufcles  that  ferve  to 
raife  the  Os  Hyoides,  to  turn  the  Tongue, 
and  raife  the  Larynx,  are  attacked,  the  firfb 
Motions  of  Deglutition  are  very  painful  :  If 
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the  Pharynx  only  is  enflamed.  Deglutition  is 
impoflible,  becaufe  the  Mufcles  being  enflamed 
they  can’t  contraft  without  great  pain ;  then 
the  Aliments  return  through  the  Nofe.  If  the 
Almonds  of  the  Throat,  the  Uvula,  the  four 
Pterigoftaphilin  Mufcles,  are  the  Seat  of  the 
Inflammation,  we  fhall  not  be  able  to  refpire 
through  the  Nofe ;  the  Aliments  return  through 
the  Mouth  becaufe  of  the  terrible  Pains  they 
caufe  in  entring  under  the  Arch,  stbly.  There 
are  Cafes  where  we  may  fwallow  Fluids  ;  but 
where  it  is  impoflible  to  fwallow  Solids.  This 
is  when  the  firlt  Organs  of  Deglutition  are 
enflamed.  As  the  Solids  refill,  it  is  necef- 
fary  that  the  Mufcles  that  run  over  the 
Tongue  attempt  to  precipitate  theft  things  ; 
but  this  Effort  can’t  be  performed  becaufe 
of  the  Inflammation  of  the  Organs  that  ought 
to  act ;  but  the  Fluids  make  no  refiltance, 
they  flow  fpontaneoufly  on  the  Pharynx,  fcarce 
is  it  neceffary  that  the  Tongue  have  any 
Motion ;  we  fhall  then  be  able  to  fwallow 
Fluids,  and  not  Solids.  6thly ,  There  are  Ca¬ 
fes  where,  to  the  contrary,  we  can  fwallow 
Solids  but  no  Fluids.  Nothing  can  be  the 
caufe  of  that  but  an  Inflammation  of  the 
Cephalopharyngian  Mufcles  •,  for  when  we 
fwallow  Fluids,  thefe  Mufcles  mull  open  of 
themfelv.es  to  let  them  enter  ;  but  if  they  are 
enflamed,  they  can’t  contract,  nor  aft  confe- 
quently  without  pain  ;  but  when  we  fwallow 
Solids,  the  Tongue  turned  propels  them,  and 
makes  them  enter  the  Pharynx,  without  any 
need  almolt  of  the  contraftion  of  the  Cepha¬ 
lopharyngian  Mufcles  •,  but  this  Preflu  re,  cau- 
fed  by  the  Aftion  of  the  Tongue,  is  lefs 
than  the  contraftion  of  thefe  Mufcles. 
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ythly^  There  are  long  Maladies  that  are  fol¬ 
lowed  with  an  impoffibility  of  fwallowing. 

This  happens,  efpecially  if  thefe  ficknefles 
were  attended  by  large  Evacuations ;  luch  a 
Symptom  has  no  other  Caufe  but  a  Pa- 
ralyiis  of  the  Organs  of  Deglutition,  and 
leaves  but  little  hope  to  the  Patients,  lince  it 
is  always  a  fign  of  Death.  There  happens  ftili 
a  like  Paralyfis,  when  the  Nerves  that  are  di- 
ftributed  in  the  Pharynx  fuffer  any  Compreffion. 

Some  Authors  fay,  they  obferved  fuch  a  Pa¬ 
ralyfis  in  the  Luxation  of  the  Vertebrse  of  the 
Neck.  _  tt,  ,, 

In  fpeaking  of  the  Stomach  we  have  faid 
nothing  of  Hunger  nor  Third  •,  we  are  now 
to  fee  the  Caufe  of  thefe.  The  Ancients 
faid,  that  the  Veijns  fucked  the  fubftance  that 
was  in  the  Stomach ;  and  this  fucking  was  the 
caufe  of  our  perception  of  Hunger. 

Almoft  all  the  modern  Phyficians  faid  that 
the  Senfation  we  perceive,  when  we  have  been 
long  without  eating,  arifes  from  the  Addon  of 
the  Fluids  which  were  filtrated  in  the  Stomach  * 
their  Salts  in  addng  on  the  Membranes  caufe 
thefe  Senfations,  according  to  their  Opinion, 
which  ceafe  not  but  when  we  take  Nouriihment 
which  partakes  with  the  Stomach  of  the  Addon 
of  the  Fluids. 

We  mud  not  doubt  but  the  Saliva  and  Sto- 
machical  Juice  can  caufe  fome  Senfation  ;  we 
prove  it  every  Moment  in  fwallowing  our  Spit¬ 
tle,  fince  we  then  perceive  an  agreeable  .trick¬ 
ling,  if  we  are  in  health  ;  befides,  we  know  by 
the  Analyfis  that  the  Saliva. enclofes  Salts  which 
are  capable  of  making  fome  Impreffion.  Be¬ 
fides,  this  Opinion  leetns  to  be  confirmed  by 
experience,  which  teaches  us  that  as  foon  as 
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the  Saliva  is  vitiated  the  Appetite  ceafes  en¬ 
tirely. 

The  Juice  that  {Emulates  the  Stomach,  was 
ranged  among  the  Acids  *,  we  have  feen  that 
Vinegar  excited  Appetite  the  fame  as  other 
like  Liquors  ;  and  it  is  on  thefe  Effects,  and 
on  fome  pretended  Analyfis,  that  we  have 
founded  the  Acidity  of  the  Juice  which  caufes 
Hunger.  ' 

We  can’t  deny  that  the  Saliva  and  Stomachical 
Juice  does  not  contribute  by  their  A6tion  to 
the  perception  of  Hunger  •,  but  I  can’t  be  per- 
fuaded  that  thefe  Fluids  are  the  only  and  prin¬ 
cipal  Inftrument :  the  more  v/e  faff,  the  greater 
Quantity  of  Stomachical  Juice  is  filtrated,  never- 
thelefs  Appetite  is  not  augmented  in  propor¬ 
tion  ;  we  obferve  it  diminifhes,  when  we  have 
been  a  long  time  without  taking  any  Nourifh- 
ment:  never thelefs  the  Stomachical  Juice  becomes 
then  more  falty,  and  confequently  more  proper 
to  ftimulate  the  Membranes.  Thofe  who  think 
the  Stomachical  Juice  is  the  only  caufe  of 
Hunger  feem  to  have  as  little  a  foundation  for 
it  as  thofe  who  would  fuftain  that  the  Percep¬ 
tion  we  feel  at  the  Parts  of  Generation,  arifes 
from  the  Fluid  that  filtrates  and  ftimulates  the 
Membranes  there. 

W'e  can’t  doubt  but  the  Paflion  which  occa¬ 
sions  Venery  proceeds  from  the  Blood  gathered 
in  the  genital  Parts.  This  Blood  in  fwelling 
the  Vefiels  caufes  there  a  beginning  of  an  In¬ 
flammation,  and  it  is  in  the  Impreffion  which 
caufes  this  beginning  of  an  Inflammation,  that 
the  Pleafure  perceived  con  fills  when  we  have 
been  ftruck  with  fome  lovely  Objeft.  .Let  us 
fee  if  Plunger  can’t  be  explained  in  the  fame 
manner. 
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The  Stomach  is  a  Bag  that  is  extended,  when 
it  contains  the  Aliments,  and  flaccid  when 
empty  :  We  cannot  doubt  but  that  the  Blood 
flows  with  more  facility  in  the  Membranes  of 
that  Bag  when  they  are  extended  than  when 
flaccid  ;  for  in  the  extended  Fibres  the  Blood 
flows  without  being  obliged  to  pafs  through 
many  Pleats  •,  for  when  the  Stomach  is  flaccid, 
the  Blood  can’t  have  a  free  Courfe  becaufe  of 
the  diverfe  Pleats  made  by  the  Membranes  ; 
thus  it  mutt  fwell  the  Veflels.  This  fwelling 
j  can’t  proceed  without  the  beginning  of  an  In¬ 
flammation  ;  for  a  Part  enflames  not  but  by 
|  Obftrudtions,  which  produce  fwell ings  in  flop¬ 
ping  the  Blood.  This  Inflammation  beginning 
muft  ftimulate  the  Nerves,  and  produce  an 
Itching,  which  ceafes  as  foon  as  we  renew  this 
courfe  to  the  Blood  by  extending  the  Veflels, 
for  this  Tendon  in  placing  them  in  Right 
Lines,  gives  the  Blood  the  liberty  of  its 
Courfe. 

This  mechanick  explication  perfectly  anfwers 
all  the  Phenomena,  and  fuppofes  nothing  which  is 
not  proved,  ifi ,  The  beginning  of  an  Inflamma¬ 
tion  caufes  a  Titillation ;  for  the  itching  on  the 
Skin,  or  any  where  elfe,  are  caufed  by  nothing 
but  the  Blood’s  being  flopped,  that  ftrongly 
pufhes  the  nervous  Fibres,  and  confequently 
extends  them  ;  this  Tenfion  caufes  an  agreeable 
perception,  when  it  is  not  flrong  ;  but  it  is  pain¬ 
ful,  when  violent  ;  becaufe  then  the  nervous 
Fibres  feparate  and  break.  2 dly,  When  we 
have  been  long  without  eating,  we  find  the 
Appetite  vanifhes,  becaufe  the  Stomach  having 
Veflels  very  much  fwelled  has  almoft  no  more 
perception  ;  for  the  Veflels  prefs  then  the  Nerves 
with  force  ;  but  che  Nerves  ftrongly  compreffed 
have  no  more  perception.  ^dlyt  When  the 
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fides  of  the  Stomach  are  covered  with  a  thick 
Saliva,  we  perceive  no  Hunger,  becaufe  the 
Blood  has  a  thick  Lymph,  and  is  violently  pro¬ 
pelled  by  the  folid  Parts;  in  the  Fluid  that  is 
filtrated,  the  aqueous  Part  is  loft  immediately 
by  the  Heat  caufed  by  the  agitation  of  the  folid 
Parts,  there  remains  then  but  a  thick  Matter 
that  muft  flop  at  the  fides  of  the  Stomach ; 
but  it  is  certain  that  the  thicknefs  of  the  Blood 
and  Heat  fhould  produce  an  Obftru&ion  in  the 
Stomach  ;  this  Obftrtuftion  having  too  much 
fwelled  the  Veffels,  they  caufe  a  Compreilion 
in  the  Nerves  which  deftroys  their  perception. 
4tbly,  At  the  beginning  of  certain  Maladies,  in  the 
Pleurify,  for  example,  we  perceive  a  great  Ap¬ 
petite,  becaufe  ijl,  By  the  communication  of  the 
Nerves  of  the  Stomach  with  thofe  of  the  Pleura. 
idly.  The  Blood  being  ftopt  in  the  Intercoftal 
Arteries,  runs  in  a  greater  quantity  in  the  Cte- 
Jiac.  %dly.  The  Pleurify  happens  fometimes 
by  fome  gathering  fuddenly  made  in  the  Mem- 
■  branes  of  the  Stomach,  as  when  we  drink  a 
l,iquor  extremely  cold  whilft  we  fweat  much. 
All  this  muft  fwell  the  Veffels  of  the  Stomach, 
and  caufe  there  the  irritation  we  have  men¬ 
tioned.  4 thly.  In  acute  Difeafes  we  have  no 
Appetite,  becaufe  thefe  Maladies  are  caufed 
by  the  Inflammation  of  fome  of  the  Vifcera  ; 
but  by  that  Inflammation  (the  Nerves  of  the 
Stomach  are  drawn  by  their  communication 
with  the  enflamed  Vifcera  •,  be  fides,  the  Blood 
not  being  able  to  circulate  freely  in  thefe  Vif- 
cera,  is  thrown  in  a  greater  quantity  into  the 
Arteries  of  the  Stomach;  hence  follows  a  Com- 
preffion  in  the  Nerves,  and  a  want  of  feeling. 
gthly.  If  the  Membranes  of  the  Stomach  were 
very  much  relaxed,  the  Nerves  would  be  fo 
too,  there  would  therefore  be  no  perception. 
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and  confequently  Appetite ;  hence  it  is  when 
there  is  too  much  Saliva  or  domachical  Juice 
filtrated,  we  feel  no  more  hunger.  6thly^  If 
the  Bile  be  expanded  in  the  Ventricle  in  too  great 
a  quantity*  the  difagreeable  Senfation  that  it 
will  caufe  at  the  Mouth,  will  caufe  a  loathing 
of  Food,  becaufe  the  Bile  mixing  with  their 
Subftance  gives  them  a  difagreeable  cade.  ythlyv 
There  are  Matters  that  can  give  Appetite,  fuch 
are  thole  that  are  bitter  or  acid  *,  they  ftimu- 
late  the  nervous  Papiilse  of  the  Stomach,  and 
draiten  the  Vdiels;  thus  the  Blood  muft  flow 
there  with  greater  Force,  8 tbly.  In  emptying 
*  the  Vefleis,  and  in  rendring  the  Blood  fluid, 

|  we  may  re-eftablifh  the  Appetite,  fince  we  di- 
|  miniflh  by  that  the  Compreffion  of  the  Nerves 
ol  the  Stomach,  gtbly,  Appetite  is  fharper  in 
"Winter  than  in  Summer,  becaufe  the  Blood 
j  fills  the  Vefleis  more,  and  gives  greater  Force 
to  the  mufcular  Membranes  of  the  Stomach  ; 
but  in  Summer  the  evaporation  By  Heat  ren¬ 
ders  all  the  Parts  flaccid. 

That  which  caufes  Plunger,  fays  Bergerus ,  is 
caufe  of  Thirft  ;  but  that  is  not  true  *,  the 
perception  of  Plunger  is  not  always  accompa¬ 
nied  with  Third ;  and  we  feel  a  great  burn¬ 
ing  in  our  Entrails  at  the  fame  time  we  are 
mod  filled  with  Nourifhment :  The  caufe  of 
Third  is  nothing  elfe  but  the  Pleat  ex¬ 
cited  in  the  Stomach  by  divers  Caufes.  Firfi 7 
If  the  Gullet  is  not  moidened.  Third  as  per¬ 
ceived,  becaufe  the  Vefleis  being  dry  draiten., 
and  by  that  augment  the  Motion  of  the  Blood  ; 
it  is  thus,  that  in  phthyfical  People  the  Palm 
oi  the  Pland  is  very  hot  after  Meals.  2 dlyf  If 
there  are  glutinous  Matters  in  the  Stomach,  Third 
may  follow,  becaufe,  as  we  have  obferved  be¬ 
fore,  thefe  Fluids  which  have  Yifcofity,  are 
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an  effect  of  Heat,  and  that  they  fuppofe  al¬ 
ways  a  Blood  deprived  of  its  Lymph  •,  when 
the  Blood  has  no  more  aqueous  Humours,  it 
is  thick,  it  can’t  pafs  freely  through  the  ca¬ 
pillary  Vefiels  •,  it  fwells  then  the  Arteries, 
which  muff;  therefore  beat  more  frequently  and 
itrongly,  which  could  not  be  if  the  Heat  did 
not  augment.  'idly,  The  Salts,  fharp  Sub¬ 
dances  or  Bodies  that  contain  much  fire, 
muff;  caufe  Third:  ;  for  all  thefe  Subdances 
put  in  motion  the  Solids,  and  there  confequently 
excite  heat.  4 thly.  In  Fevers  a  violent  Third 
is  perceived  ;  the  Reafon  is  not  difficult  to  be 
found  •,  Fevers  are  not  caufed  but  by  the  Qb- 
ftruftions,  the  Arteries  being  dop’d  fwell ;  they 
muft  then  therefore  beat  more  ftrongly  and 
frequently,  and  hence  more  heat  follows,  gfbly , 

In  Dropfies  we  perceive  a  violent  Third,  be- 
caufe  the  aqueous  Part  of  the  Blood  remains 
in  the  Abdomen,  there  will  then  be  but  a 
thick  Blood  in  the  other  Parts  ;  this  thicknefs 
will  neceflarily  caufe  Heat  :  befides,  the  Abdo¬ 
men  being  filled  with  Water,  the  inferior  fan- 
guinary  Vefiels  are  very  much  comprefied,  the 
Blood  flows  then  in  a  great  Quantity  towards 
the  fuperior  Parts ;  hence  it  follows,  that  the 
Motion  and  Heat  are  there  more  confiderable, 
and  that  Hemorrhages  often  happen  in  Drop¬ 
fies.  6thly,  Flence  we  fee  that  it  is  a  bad  Sign, 
as  Hippocrates  fays,  not  to  be  thirfly  in  acute 
Maladies;  this  fhews  that  the  Organs  become  in- 
fenfible,  and  that  Death  is  not  far  off. 

Remarks  on  the  Neck. 

We  are  told  by  fame  Travellers,  that  there 
are  People  in  America  who  have  no  Neck  ;  the 
Head,  fay  thofe  Authors,  is  placed  immediately 
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bn  the  Breaft  ;  but  that  is  but  an  idle  Story  ; 
it  is  poffible  thofe  Gentlemen  faw  Men  whole 
Shoulders  were  extremely  raifed ;  I  have  really 
been  told  by  fome  Travellers,  that  they  had 
feen  People  of  that  kind. 

The  Neck  is  a  Part,  the  neceffity  of  which 
appears  very  obvious  5  we  have  need  of  mov¬ 
ing  our  Heads  in  divers  Senfes ;  thefe  Motions 
would  be  almoft  impoffible  without  the  Neck.” 
It  is  to  facilitate  thefe  Motions  that  the  Neck 
is  of  a  middling  fize,  if  its  Diameter  had  been 
equal  to  that  of  the  Cranium,  the  Head  could 
not  commodioully  have  inclined  forwards,  and 
the  Inferior  Jawbone  would  have  found  an 
hindrance,  were  it  to  be  drawn  by  the  Diga- 
ftrick  Mufcle. 

We  obferve  that  thofe  who  are  fhort-necked 
are  fubject  to  Apoplexies,  becaufe  in  the  propor¬ 
tion  that  the  Neck  diminifhes  in  length,  the 
whole  Breaft  augments,  and  confequently  the 
Mafs  of  the  Lungs  *  but  when  the  Mafs  of  the 
Lungs  is  too  confiderable,  there  are  there  formed 
Plethoras  with  greater  facility  :  Thefe  Plethorre 
interrupt  the  Circulation  in  the  Head  and  other 
Parts,  fince  the  Blood  that  comes  to  the  Heart 
can  pafs  no  more  to  the  Lungs.  There  is  a  cele¬ 
brated  Phyfician  who  believes  that  even  the 
Epilepfy  often  proceeds  from  nothing  but  fuch 
a  little  Plethora  t,  and  hence  it  comes  (fays 
he)  that  they  keep  their  Hands  always  on  the 
Breaft. 

There  is  one  thing  which  we  muft  give  at¬ 
tention  to,  and  that  may  contribute  to  an 
Apoplexy,  which  is,  that  when  the  Neck  is 
too  fhort  the  lea  ft  Motion  is  very  confider¬ 
able  in  each  Vertebra •,  thus  the  vertebral  Ar¬ 
teries  are  comprefled  more  eafily  j  but  when 
the  Neck  is  very  long,  the  Motion  divides  in 

B  b  1  ~  more 


3  72.  The  Neck. 

r 

more  pieces;  thus  the  Motion  is  lefs  at  every 
Vertebra. 

If  the  too  fhort  Neck  is  fubjedt  to  Incon- 
veniencies,  the  too  long  Neck  is  no  lefs  fo ; 
we  fee  that  this  length  is  always  a  prediction 
of  a  Phthifick ;  the  reafon  of  it  is  eafily 
found;  the  length  of  the  Neck  diminifhes  the 
Cavity  of  the  Bread:  ;  thus  the  Blood  that  cir¬ 
culates  then  more  difficultly  in  the  pulmonary 
Texture,  forms  more  eafily  the  Tubercles  which 
are  formed  in  the  Lungs,  and  which  give  rife 
to  a  Confumption,  as  Morton  obferved. 

This  is  not  the  only  Inconvenience  thole 
who  are  long  Necked  are  fubjedt  to.  This  length 
may  occafion  an  Afthma  ;  for,  as  M.  Michelotti 
fhews  us,  when  the  Trachea  Arteria  is  too 
ftrait,  the  Air  can’t  iffue  out  but  with  great 
difficulty.  We  find  a  Proof  of  this  in  an  An¬ 
gina  ;  but  the  length  of- the  Trachea  Arteria 
produces  the  fame  Inconvenience  as  the  want  of 
it ;  it  is  at  the  fame  time  narrow,  as  we  may 
fee  in  Diffedtions. 

> 

Remarks  on  the  Head. 

The  offeous  Box  that  enclofes  the  Brain,  is 
covered  by  feveral  Teguments;  the  firft  are  the 
Epidermis  and  Skin  ;  from  the  Organs  found 
in  thefe  two  Membranes  runs  continually  an 
oily  Matter,  which  gives  the  external  Surface  of 
the  Head  that  moiftiire  and  pliantnefs  it  (bands 
in  need  of;  it  alfo  defends  the  internal  Parts 
from  the  Injuries  of  the  Air,  in  the  fame  man' 
tier  as  the  Oil  filtrated  in  the  Scales  of  Fifh 
defend  them  from  the  Injuries  of  the  Water  ; 
hence  the  Impreffions  of  Cold  become  lefs  fen- 
fible,  and  the  Parts  of  the  Water  that  are  not 
joined  with  the  Oil  can’t  be  infinuated  into  the 
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Head  ;  this  is  not  the  only  advantage  that 
accrues  from  this  oily  Subftance,  the  Flairs 
find  a  Nourifhment  by  it  that  hinders  them 
from  drying,  growing  briftly,  frilling  ;  that 
;  which  is  fuperfluous  evaporates,  and  the  mofb 
fubtil  Parts  having  efcaped  leave  a  g  roller 
Matter,  which  is  in  the  form  of  Bran,  and 
forms  that  which  we  call  the  Dandfff. 

There  are  Authors  who  believed  this  Dan- 
dr  iff  was  nothing  but  the  fcaly  Extremities 
f  which  compofe  the  Epidermis,  and  that  we  tear 
off,  according  to  them,  when  we  comb  our» 
felves  *,  but  the  great  Quantity  of  Oil  we  may 
prefs  out  of  them,  and  which  enffames  eafily, 
fhews  that  it  can’t  be  a-  part  of  a  very  dry  Mem¬ 
brane  :  Befides,  how  would  it  be  poffible  that 
we  fhould  tear  off  fo  great  a  Quantity  of  Dan- 
drff  of  the  Epidermis  only  ?  That  Oil  which 
filtrates  in  the  Teguments  of  the  Head,  fnews 
us  why  the  Matter  of  the  Sweat  is  thicker  in 
that  Part  than  in  others  ;  as  there  is  there  con- 
ftantly  depofited  fome  Oil,  the  Water  prefled  out 
of  it  during  Sweat  mull  neceffariiy  difcharge  that 
Fluid.  We  find  alfo  in  that  Oil  the  reafon  why 
the  Head  (links,  when  it  is  covered  a  long  time ; 
there  then  is  filtrated  a  great  Quantity  of  Oil 
which  heats  ;  by  that  heat  the  volatile  Parts  fe~ 
parate,  and  (trike  difagreeably  the  Smell  ;  dur¬ 
ing  this  time  the  Flats  muff  take  a  yellow  tinge; 
the  heated  Oils  give  all  this  Colour. 

The  Head  is  the  principal  of  all  the  Adion 
of  the  Body  ;  for  which  reafon  Nature  covered 
it  with  Hairs  to  defend  it  againft  the  Injuries 
of  Time  ;  this  Defence  falls  with  Age  ;  the 
Coats  that  dry  permit  not  the  nourifhing  Juice 
to  filtrate  any  more.  Thus  the  Flairs  mull  grow 
white,  and  fall  at  laft  without  growing  again. 
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After  the  common  Teguments,  come  the 
frontal  and  occipital  Mufcles,  which  we  ought 
to  look  on  as  contrary  and  confpiring  forces, 
at  the  fame  time  their  Aftion  is  contrary, 
fince  the  one  draws  backwards  and  the  other 
forwards  •,  neverthelefs  their  Motions  are  con¬ 
fpiring  ;  for  when  the  frontal  Mufcles  raife 
the  Eye-lids,  the  occipital  Mufcles  by  their 
Contraction  ferve  as  a  Support  to  the  Mufcles 
of  the  Forehead  ;  thus  they  concur  in  the  fame 
Action. 

We  at  laft  difeover  the  Pericranium.  Some 
have  pretended  that  there  was  befide  this  a  Pe- 
riofteum,  but  it  is  without  reafon  •,  it  is  true, 
that  the  Pericranium  is  a  Periofteum,  but  we 
mult  not  make  two  Membranes  of  it.  We 
have  in  another  place  juft  touched  upon  the  ufe 
of  the  Periofteum,  but  we  muft  fpeak  a  little 
more  of  it  here.  There  were  Authors  who 
advanced  that  it  hindered  the  Bones  growing 
too  much :  but  can  we  fuppofe  that  fuch  a 
frnall  Membrane  fhould  be  an  obftacle  to  the 
Efforts  made  by  a  Matter  fo  extremely  hard? 
Befides,  what  ufe  would  the  Internal  Periofte¬ 
um  be  of,  according  to  this  Idea  ?  We  can’t 
fay  that  it  hinders  the  Bones  from  extending 
in  the  Space  that  forms  their  Cavity  ;  we  can 
neither  fay  this  of  the  external  Periofteum,  fince 
it  has  no  different  ufe  from  that  of  the  In¬ 
ternal  Periofteum  ;  we  have  not  advanced  with 
more  Foundation  that  it  ferved  to  propel  the 
Blood  in  the  bony  Subftance  during  the  Dila¬ 
tation  of  the  Heart.  A  particular  Author  ima¬ 
gined,  that  when  the  Heart  is  relaxed,  we 
Ihculd  fubftitute  for  it  a  Force  that  might 
prefs  the  expanded  Blood  in  the  Veffels  which 
are  between  the  Bonfe  and  the  Periofteum. 
This  Membrane  appeared  very  proper  for  that 
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ufe,  fince  the  Heart  in  contrading,  and  in  fil- 
ling  the  Veffels  that  creep  on  the  Bone,  raifes 
it.  This  fupported  Membrane  is  re-eftablifhed 
in  its  fir  ft:  ftate  by  its  Spring,  and  necefiarily 
comprefies  the  Veflels  that  come  from  the  Bone; 
this  Compreffion  propels  the  Blood  into  the 
bony  Subftance,  when  the  Adion  of  the  Heart 
ceafes.  To  give  fuch  an  Explication  we  do 
not  obferve  the  Veflels  and  different  Pofitions 
of  the  Periofteum.  ift,  In  the  time  that  the 
Heart  relaxes,  the  Arteries  ad  on  the  Blood 
with  the  fame  force  as  the  Heart,  for  the 
Re-adion  is  equal  to  the  Adion  ;  we  muft  not 
therefore  feek  in  the  Periofteum  for  an  Ac¬ 
tion  which  fupplies  that  of  a  relaxed  Heart. 
2 dlyt  In  the  Grooves  the  Periofteum  is  difpofed 
in  fuch  a  manner,  that  its  Spring  obliges  it 
fooner  to  be  diftant  from  the  Bone  than  to 
approach  it  ;  neverthelefs  it  has  in  thofe  Grooves 
the  fame  ufes  as  on  the  convex  Surfaces,  sdly. 
We  can’t  fay  that  the  internal  Periofteum  may 
produce  this  effect  ;  we  muft  not  therefore  fay 
that  the  external  Periofteum  was  placed  on  the 
furface  of  the  Bone  as  a  Spring  lightened  which 
prefies  the  Blood  continually  in  the  bony  fub- 
ltance  ;  the  following  is  a  more  likely  expli¬ 
cation  on  the  ufe  of  the  Periofteum.  As  the 
Bones  fend  forth  and  receive  Veflels  in  all  the 
extent  of  their  Surface,  it  was  neceflary  to  give 
thefe  Duds  a  fupport  ;  for  if  they  crept  alone 
on  the  bony  Surface,  the  rubbing  of  the  neigh¬ 
bouring  Parts  would  have  difordered  them  ; 
when  this  Membrane  is  loofened,  Exoftofes 
happen,  i.  e.  Tumours  are  formed  in  the  Bone  ; 
the  reafon  is  foon  found,  after  what  we  have 
faid.  The  Veflels  being  taken  away  with  the 
Periofteum,  can’t  receive  more  Blood,  nor 
tranfmit  more;  th?  Surface  of  the  Bone  whofe 

i*  *  ?  1  v  _ , 

B  b  4  V  Fibres 


3  76  The  Head. 

Fibres  were  fe  pa  rated  by  an  infinite  Number 
of  Veffcls,  dry,  fmce  they  recieve  no  more  ar¬ 
terial  Blood  from  the  Periofteum  for  its  Nou- 
rifhment by  this  drinefs  the  Interfaces  of  the 
Fibres  through  which  the  Veffils  palled,  ap¬ 
proach  one  another  ;  on  another  fide  the  Ori¬ 
fices  of  the  Veins  that  end  at  the  Periofteum, 
are  choaked  by  the  drinefs  of  the  furface  of 
the  Bone  ;  thus  the  Blood  is  heaped  always 
under  that  Surface  ;  this  accumulation  occafions 
this  Surface  to  be  raifed  into  a  Tumour,  and 
the  Bone  at  la  ft  begins  to  exfoliate^  we  fee 
hence,  that  if  the  Periofteum  borders  the  Bones, 
as  we  have  faid,  it  is  by  this  Accident  only? 
and  not  by  the  force  of  its  Spring. 

In  the  fame  manner  as  the  Epidermis  is  re¬ 
newed,  the  Periofteum  alfo  appears  again  with 
its  bony  Subftance,  which  repairs  that  which 
had  been  feparated  by  the  exfoliation  ;  this  re¬ 
newing  of  the  Periofteum  is  very  difficult  to 
be  explained  :  As  we  can  give  but  very  weak 
Conjectures  thereon,  we  fhall  not  remain  long 
on  it.  Some  faid  that  there  is  no  appearance, 
that  the  Ends  feparated  from  the  Periofteum, 
extend  to  rejoin,  but  that  it  forms  rather  a 
Membrane  on  the  renewed  Bone,  and  that 
this  Membrane  joins  with  the  Ends  of  the  Pe¬ 
riofteum. 

Contufions  that  happen  to  the  Pericranium, 
are  very  dangerous,  although  they  be  in  them- 
felves  flight.  This  proceeds,  x/,  From  the 
great  fen  Ability  of  the  Pericranium,  the  which 
proceeds  from  the  numerous  Ramifications  of 
Nerves  expanded  there,  and  that  always  caufe 
great  Mifchief,  when  the  continuity  of  their 
Canals  are  interrupted,  as  we  ffiall  explain 
hereafter.  idly,  Contufions  which  Hop  the 
Courfe  of  the  Fluids  in  the  Pericranium  in 
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erufhing  the  Vefiels,  accumulate  very  much 
Blood  "in  the  Arteries  ;  this  accumulated  Blood 
caufes  a  confiderable  Inflammation,  in  the  Pe¬ 
ricranium.  %dly,  The  nearnefs  of  the  Mufcles 
makes  the  Wounds  of  the  Pericranium  very- 
dangerous  alfo  •,  for  by  the  Compreflion  of 
the  Nerves,  and  by  the  Inflammation  which 
enfues,  they  enter  into  Convulfion.  ^ibly.  The 
nearnefs  of  thefe  Sutures  contribute  {till  to  the 
dangerous  Confequences  of  Contufions  of  the 
Pericranium,  becaufe  it  is  by  the  Sutures  that 
the  Dura  Mater  communicates  with  the  external 
Parts  of  the  Head.  gthly,  When  in  Wounds 
of  the  Cranium  there  follows  fome  time  after 
an  Ophthalmy,  the  Wound  mult  be  looked  on 
as  mortal  ;  it  is  the  Pericranium  which  is  the 
foundation  of  that,  for  then  it  fuffers  an  ex¬ 
traordinary  Inflammation  which  extends  to  the 
Eyes. 

Remarks^  the  AH  ion  of  the  folid  Parts . 

There  are  but  two  Membranes  which  fur- 
round  the  Brain,  the  Arachnoides  is  not  a 
third  Membrane  different  from  the  Pia  Mater, 
we  can  no  where  feparate  it ;  as  foon  as  we 
have  opened  the  Cranium,  we  find  a  Membrane 
that  invelts  the  Brain,  and  communicates  with 
the  external  Parts  by  Sutures,  and  forms  Sheaths 
for  the  Nerves  through  all  the  extent  of  the 
Body  :  in  the  middle  of  the  Brain  fuperiorly 
it  finks  and  allongates  to  a  certain  deepnefs ; 
this  allongation  which  divides  the  Brain  into 
two,  is  called  the  middle  becaufe  of  its  figure ; 
under  the  two  pofterior  Lobes  this  Membrane 
allongates  forwards,  and  forms  a  Tent  to  bear 
up  thele  Lobes,  and  ferves  as  a  fupport  to  the 
middle  >  from  the  middle  of  that  Tent,  there  is 
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an  allongadon  ftill  more  inferior  that  divides 
the  Cerebellum;  as  for  the-Pia  Mater  it  em¬ 
braces  firmly  the  Cerebrum,  follows  all  txhe 
Pleats  in  the  which  it  finks,  and  carries  the 
Veffels  every  where ;  we  will  not  flop  any  longer 
to  defcribe  the  Membranes,  we  will  only  examine 
the  Opinion  of  Baglivi,  who  attributes  a  Mo¬ 
tion  as  that  of  the  Heart  to  the  Dura  Mater  ; 
we  will  at  the  fame  time  examine  his  Opinion 
on  the  Adiion  of  the  Solids  that  flow  from  the 
fame  principles,  for  which  reafon  we  will  give 
an  exadt  Account  of  his  Book,  entitled  De 
Fibra  Motrice ,  and  we  fliall  afterwards  fee  what 
we  ought  to  think  thereon. 

The  Heart  feems  to  have  an  extraordinary 
Force,  but  it  yields  very  much  to  that  of  the 
Brain  ;  this  we  may  prove  by  Wounds  of  the 
Head,  which  produce  a  Pain  through  all  the  ani¬ 
mal  CEconomy ;  thefe  two  Powers  have  under 
their  command  two  different  Parts  ;  this  may 
be  demonftrated  by  the  voluntary  Motions  pro¬ 
duced  in  the  Members,  without  altering  the 
Motion  of  the  Heart  ;  by  the  different  Nou- 
rifhment  of  the  membranous  and  flefhy  Parts, 
by  the  Maladies  of  the  nervous  Parts  that  al¬ 
ways  give  Pain  to  the  Head,  without  trou¬ 
bling  the  functions  of  the  Heart  ;  by  the  Blows 
that  Itrike  the  Head,  and  produce  Headachs 
and  Tumours,  while  the  Heart  is  in  its  na¬ 
tural  fituation  j  by  the  different  Remedies  ap¬ 
plied  to  thefe  two  kind  of  Parts  ;  the  Meninges 
form  three  Rows  of  Fibres,  and  produce  the 
Motions  of  the  membranous  Fibres  ;  the  Dura 
Mater  has  for  that  a  Motion  of  Syftole  and 
Diaftole,  the  fame  as  the  Heart ;  this  is  proved 
by  the  alternative  Motions  that  we  obferve  in 
the  Brain  of  new-born  Children,  by  the  Wounds 
of  the  Heads  where  the  Dura  Mater  being  difco- 
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1  vered  beats  equally  all  over  by  the  extraordinary 
I  Pulfation  which  moves  the  Dura  Mater  during 
:  the  Convulfions,  by  the  Agitations  that  follow 
on  all  the  right  fide,  if  we  pitch  the  Dura 
Mater  on  that  fide.  All  thefe  Reafons  fhew 
I  that  the  Dura  Mater  is  not  only  deftined  to 
cover  the  Brain,  but  that  it  is  a  fecond  Heart ; 
the  Heart  adheres  to  the  Mediaftinum,  the 
i  Dura  Mater  to  the  Cranium,  and  goes  through 
t.  the  Sutures  to  form  the  Pericranium;  its  Mo- 
:  tions  are  perceived  at  the  fame  time  as  the 
Pulfations  of  the  Heart  ;  but  it  owes  not  its 
Motions  to  the  Arteries  that  creep  on  the 
Surface ;  for  three  little  Ramifications  on  each 
Side  can’t  produce  fuch  violent  Pulfations ;  in 
the  fame  manner  as  that  Mufcle,  receives  the 
Blood  which  comes  from  all  the  Body,  the 
Dura  Mater  gathers  in  the  Sinus  the  Blood 
vthat  returns  from  all  the  Parts  of  the  Head. 
This  force  of  the  Dura  Mater  a  riles  not,  ac¬ 
cording  to  Baglivi ,  from  the  Nerves  ;  accord¬ 
ing  to  his  Opinion  (which  neverthelefs  is  erro¬ 
neous)  there  has  not  been  obferved  in  that 
Membrane  any  nervous  Filaments  ;  it  is  only, 
fays  he,  the  Columns  -that  fix  the  Dura  Mater, 
and  the  Texture  of  that  Membrane  which  per¬ 
petuates  the  Motion  in  all  the  Body  from  top 
to  bottom  ;  by  thefe  Qfcillations  the  Dura  Mater 
may  fend  a  Fluid  to  nourilh  the  membranous 
Parts,  and  then  preferve  the  Spring;  this  Mo¬ 
tion  tranfmitted  to  the  inferior  Parts,  reflects 
back  continually  ;  if  this  Reflexion  is  troubled, 
all  the  animal  Machine  is  troubled  •,  hence  it 
is  that  an  Epilepfy  begins  fometimes  at  the 
Feet  and  other  times  at  the  Head.  To  fhew 
that  the  Motion  of  the  Meninges  propels  the 
nervous  Juice,  we  are  but  to  confider  that 


/ 


3  So  The  Action  of  the  folid  ‘Parts . 

the  force  of  the  Heart  being  parted  into  an  in¬ 
finite  Number  of  Veflels,  it  can’t  propel  the 
nervous  Juice-,  it  is  therefore  the  Meninges 
only  that  can  produce  this  effect ;  their  force 
is  alfo  fuperior  to  the  force  of  the  Heart,  for 
in  the  Pains  of  the  Plead  the  Pulfe  becomes  al- 
moft  infenfible  ;  in  the  Pleurify  it  is  very  fmall 
at  the  affeded  Side  in  the  cold  Fit  of  a  Fever 
it  concentrates ;  but  Difeafes  of  the  Heart  pafs 
not  in  like  manner  to  the  Plead  j  it  is  necef- 
fary  then  that  the  Meninges  carry  it  above  it, 
by  their  force ;  it  is  this  force  that  occafions 
an  infinite  number  of  Diftempers ;  when  the 
Ofcillation  of  the  Meninges  is  violent,  every 
thing  is  inverted  in  the  Body,  witnefs  the  ■ 
Epilepfy  in  which  the  Effort  of  thefe  Mem¬ 
branes  produces  the  rednefs  of  the  Face  •,  the 
Froth,  Convulffons,  Pulfations  we  feel  at  the 
Head,  which  is  falffy  attributed  to  the  Arte¬ 
ries  ;  in  Maniacs  thefe  Membranes  are  found 
extremely  ftrong  and  ftiff,  hence  arifes  the  im- 
menfe  Force  that  all  the  Parts  have  in  this 
Malady  but  if  the  Adtion  of  the  Meninges 
troubles  the  Body,  when  it  is  too  violent,  their 
Inaction  there  caufes  the  languifhing  and  cefiati- 
on  of  all  Motion  -,  in  Apople&icks  alfo  the  Me¬ 
ninges  are  often  found  adhering  to  the  Cranium  : 
fince  thefe  Membranes  caufe  fo  much  diforder, 
we  cannot  be  furprized  if  the  other  Membranes 
which  are  a  continuation  of  it,  are  fubjedb  to 
very  3cute  Maladies  ;  and  if  the  Pains  that  we 
perceive  in  the  Bones  are  a  predi&ion  of  Con- 
vulfions,  for  then  the  Periofteum  is  attacked, 
and  their  Aftion  is  communicated  to  the  Me¬ 
ninges  becaufe  of  its  continuity. 

The  force  of  the  Solids  of  v/hich  we ' have 
been  fpeaking,  mult  be  balanced  by  the  force  of 
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the  Fluids,  i.  e.  that  the  Forces  of  the  Dura 
Mater  mull  be  balanced  by  the  Forces  of  the 
Heart  •,  for  let  us  fuppofe  that  the  Blood  be 
propelled  by  the  Heart  with  greater  Force  than 
it  is  by  the  Dura  Mater,  it  will  flop,  will 
produce  Catarrhs,  will  run  with  an  unequal 
Velocity  in  diverfe  Parts  ;  hence  it  will  caufe 
Convulfions  *,  this  happens  to  thofe  who  have 
little  Heads,  for  then  the  Dura  Mater  has  not 
force  enough  to  repel  the  Blood  that  comes 
from  the  Heart ;  but  if  the  Meni  nges  aft  with  too 
much  violence,  the  Blood  will  be  propelled  with 
more  force  by  their  Action  than  by  that  of  the 
Heart ;  thofe  in  whom  this  happens,  have  a 
great  deal  of  Vivacity,  ileep  with  great  diffi- 
ficulty,  are  fubjeft  to  a  thoufand  varieties  of 
Pulfes ;  in  acute  Maladies,  Watchings,' Inquie¬ 
tudes,  weigh  them  down  immediately  ;  then  the 
Delirium  follows  eafily,  becauie  the  Meninges 
enflame  1  by  this  inflammation  the  Brain  is  fo 
ftrongly  comprefled,  that  they  fall  into  a  Le¬ 
thargy  :  although  there  is  often  an  Equilibrium 
between  the  force  of  the  Blood  and  that  of 
the  Meninges,  the  force  of  the  flefby  Parts 
confidered  in  itfelf  is  lefs  than  that  of  the  Me¬ 
ninges,  for  when  we  have  drawn  a  great  Quan¬ 
tity  of  Blood,  Convulfions  follow,  becaufe  then 
the  flefhy  Parts  deprived  of  the  Mafs  of  the 
Blood  by  which  they  counterbalanced  the  Me¬ 
ninges,  are  obliged  then  to  yield  and  follow 
their  Aftion  ;  by  the  fame  Reafon  tender  Con- 
ftitutions  are  very  eafily  agitated,  and  are  fub- 
:  eft  to  Convulfions  in  Fevers  •,  the  convulfive 
Motions  which  follow  the  immoderate  ufe  of 
Venerv,  and  violent  Exercifes,  are  occafi- 
oned  by  the  fame  Caufe  to  this  we  mull 
refer  the  Pains  of  the  Head  that  degenerate 
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into  Tremors  or  Convulfions ;  fo  that  in  this 
defedt  of  Equilibrium  it  is  that  we  fhall  find 
the  fource  of  an  infinite  Number  of  other 
Maladies  and  Phenomena  that  embarrafs  fo 
much  in  practice.  The  irritation  of  the  Parts, 
for  example,  that  diforders  the  Equilibrium, 
is  the  caufe  of  an  infinite  Number  of  Evils; 
the  Pleurify,  the  dry  Afthma,  proceed  from 
this  Caufe :  if  we  purge  in  thefe  inflammatory 
Maladies,  give  Diureticks  or  Diaphoreticks, 
we  (hall  augment  the  rubbings  of  the  Parts, 
we  fhall  irritate  them  more,  and  at  laft  in  the 
Tympany  the  Tumour  of  the  Feet  and  Ven¬ 
tricle  will  augment;  the  dry  Afthma  will  dege¬ 
nerate  into  a  Dropfy  of  the  Breaft,  the  dry 
Pleurify  will  form  an  Inflammation  ftill  more 
dangerous ;  fcirrhous  Humours  will  change  into 
Cancers, 

The  Heart  is  not  capable  of  propelling  the 
Fluids  ;  it  has  not  force  enough  to  furmount 
the  Refiftance  which  all  the  Parts  of  the  Body 
make  againft  it,  but  it  is  the  prefl'ure  of  the 
Membranes  that  propels  the  Blood  continually  j 
Exercile,  which  is  fo  neceflary  to  make  the 
Fluids  circulate,  the  Dropfy  and  Swelling  of 
the  Feet  that  happen  to  thofe  that  fpend  a 
fedentary  Life,  are  a  Proof  of  it.  Hence  it 
follows,  that  the  forces  of  the  Solids  are  very 
much  above  the  force  of  the  Fluids;  and  we 
cannot  fay,  to  confute  this  Propofition,  that 
the  nervous  Fluid  moves  the  Heart,  becaufe 
the  exiftence  of  fuch  a  Fluid  is  without  foun¬ 
dation.  The  Heart  of  a  Frog  feparated  from 
the  reft  of  the  Body,  beats  a  long  time  with¬ 
out  receiving  this  Liquor  ;  befides.  Porters  who 
eat  but  coarfe  Aliments,  not  very  proper  to 
fumifh  Spirits,  have  greater  force  than  thofe 
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who  eat  very  delicately  ;  the  contrary  of  which 
fhould  certainly  happen  :  As  for  tne  reft,  it  is 
this  excefs  that  occasions  inflammatory  Difeafes, 
which  troubles  thofe  that  work  much,  the  fi¬ 
brous  Parts  extremely  collapfed,  flop  the  Blood  ; 
if  then  we  would  make  ufe  of  Diaphoreticks, 
we  muft  firft  employ  the  Oil  of  fweet  Almonds, 
or  other  things  that  relax,  otherwife  we  fhould 
fink  the  Solids  more.  This  force  that  Baglivi 
fuppofes  in  the  Solids,  may  be  proved,  as  he 
thinks,  by  an  infinite  number  of  Examples  ; 
the  Fibres  that  are  much  contracted,  are  irri¬ 
tated  always  by  Diaphoreticks  ;  hence  often 
arife  Pains,  Deliria  and  Convulfions. 

In  Pleurifies  Spittings  don’t  arife  but  when 
the  Solids  have  been  relaxed.  A  Delirium, 
which  is  an  Inflammation  of  the  Dura  Mater, 
vanifhes,  when  we  plunge  the  Extremities  in 
lukewarm  Water  ;  the  Parts  muft  then  be  very 
much  collapfed,  for  there  is  then  a  Relaxation. 
The  Veficatories  aft  on  the  Solids,  and  their 
Aftion  added  to  thofe  of  thefe  Parts,  produce 
fometimes  terrible  Convulfions,  and  the  Delirium 
augments  ;  when  the  Parts  have  been  too  much 
funk,  as  in  the  Eryfipelas,  there  happen  Tu¬ 
mours  that  yield  only  to  Fomentations  made 
with  thefe  vulnerary  Herbs.  In  a  Man  who 
had  a  Fever,  and  died  in  Convulfions,  the  Fi¬ 
bres  in  the  Mufcles  were  found  extremely  hard. 
The  great  force  of  Lions  proceeds  from  nothing 
but  the  hardnefs  of  their  Fibres  •,  the  irritations 
caufed  by  Stones  in  the  Membranes  of  the  Ure¬ 
ters,  are  attended  with  dreadful  Convulfions. 
Cold  that  we  catch  fometimes  at  the  Feet, 
caufes  frightful  Cholicks  which  yield  not  but 
to  the  relaxation  made  by  Emollients,  and  is 
irritated  by  other  Medicines.  All  this  (hews 
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the  force  of  the  Fibres,  whofe  Motions  may 
be  compared  to  thole  of  the  Cord  of  an  In- 
lfrument :  Thefe  Fibres  have  a  Centre  where  all 
Ofcillations  join.  This  Center  being  difordered* 
all  is  in  confufion.  If  the  Dura  Mater  wrinkles, 
all  the  Secretions  are  difordered  5  in  the  in¬ 
ferior  Parts  the  Feet  are  cold,  the  Belly  is 
bound,  the  Saliva  flows  not  in  a  great  Quan¬ 
tity  ;  Indigeftions,  Leannefs  follow;  Wak¬ 
ings,  and  extraordinary  Meditations  afford  us 
Examples  of  it;  what  Diforders  don’t  Con¬ 
tractions  of  the  Dura  Mater  caufe  ,in  the  Epi- 
lepfy  ?  There  was  a  young  Man  in  whom  the 
Epilepfy  rofe  to  the  Nape  of  the  Neck  and 
round  the  Jaw-bones,  with  an  extraordinary 
Compreffion  ;  the  terrible  Symptoms  that  fol¬ 
lowed,  left  after  them  a  wearinefs  that  can’t  be 
exprefled.  So  true  it  is  that  the  Contractions 
of  the  Solids  caufe  Diforders. 

The  Fibres  have  a  great  difpofition  to  con¬ 
tract  ;  this  appears  by  their  Spring  and  by  the 
Mufcles  we  examine  in  living  Animals ;  befides 
in  Mufcles  which  have  Antagonifts,  we  ob- 
ferve  a  continual  Effort  to  contraCt.  The 
Fluid  which  flows  in  the  Fibres,  is  a  fource  of 
Forces  which  renew  continually  ;  the  Cords  on 
which  we  throw  Water,  have  much  force ;  the 
Fibres  even  of  the  Bodies,  put  into  certain  Li¬ 
quors,  harden  the  Fluid  that  flows  there  in  a 
natural  State,  produce  the  fame  EffeCts  ;  in 
Fibres  thus  difpofed  the  Ofcillations  pafs  from 
one  to  the  other,  and  hence  produce  furprizing 
Symptoms  ;  in  Rage,  Delirium,  Melancholy, 
Cephalalgy,  which  have  their  Seat  in  the  Dura 
Mater,  extend  through  all  the  Body  ;  Cepha- 
lalgies  are  followed  fometimes  with  Blindnefs, 
Tremours,  Apoplexies  ;  the  Eryfipelas  of  die 

-  -  Ventricle 
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Ventricle  fpreads  an  icy  cold  in  all  the  Mem¬ 
bers,  and  fuppreflfes  the  Secretions  *,  the  Pains 
of  the  Loins  are  carried  to  the  Head,  and 
round  the  Body,  and  then  they  are  followed 
with  Inflammations*,  the  Pains  concentrate  the 
Pulfe,  and  flop  the  A&ion  of  the  fecretory 
Duds ;  we  fee  it  in  Evacuations  which  ceafe  by 
acute  Pains.  The  Mertftrua  ceafe  in  Women, 
if  they  plunge  their  Feet  into  cold  Water,  and 
appear  not  often  but  with  a  relaxation  caufed 
in  the  Fibres  by  the  Heat  of  lukewarm  Water  ; 
if  thofe  that  have  Ulcers  at  the  Feet  drink 
Wine, "the  Inflammation  appears  immediately 
on  the  difordered  Parts ;  if  we  walk  with  our 
naked  Feet  on  a  very  cold  Board,  we  perceive 
a  violent  Pain  of  the  Cholick,  which  is  cured 
by  the  relaxation  of  the  Fibres.  In  nephritick 
Pains,  on  all  the  fide  where  the  Kidney  is  dif¬ 
ordered,  is  perceived  the  Irritation  that  occa- 
fions  the  Stone,  witnefs  the  Head-ach  that  at¬ 
tacks  the  fide  of  the  Head,  which  anfwers  to 
the  irritated  Kidney.  Violent  Pains  are  fuc- 
ceeded  by  Convulfions,  Cholicks  and  Cepha- 
lalgies,  that  often  carry  convulsive  Motions 
along  with  them  ;  Teeth  that  are  bred  very  diffi¬ 
cultly  in  Children,  throw  them  into  furpriflng 
Convulfions,  and  loofens  often  the  Belly  in  an 
extraordinary  manner :  the  Spafmodic  Agitations 
of  the  Mefentery  caufe  Head-achs,  Lethargies; 
Vertigoes ;  the  fharp  Matters  heaped  together 
in  the  Inteftines  of  Infants,  throw  them  into 
convulfive  Motions  which  we  can’t  flop  ;  but 
thefe  iwo  Motions  can’t  continue  by  the  Adtion 
of  fome  Fluid  ;  a  Fluid  divided  in  Canals  of  a 
Diameter  infinitely  fmall,  can’t  overturn  a  Ma¬ 
chine  as  heavy  as  our  Body ;  it  is  but  a  kind 
of  Fire,  according  to  its  Defenders;  but  fome 
poifons,  though  cold,  have  extraordinary  force, 
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It  is  not  more  likely  that  thefe  Motions  are  railed, 
but  as  thofe  of  the  firings  of  Inflruments  ;  fee 
the  Adlion  of  the  corrofive,  fublimate  and  other 
Poilons,  all  the  Body  is  fhaken  in  an  inflant  by 
the  violence  of  their  Shock  :  Powder,  Corna- 
chini,  and  other  violent  Purgatives,  if  they  are 
given  to  dry  Con  ft  itu  dons,  bind  them  more, 
caufe  violent  Pains,  fuppreffions  of  the  Urine, 
Tympanies,  fuppofing  that  the  Impreffions 
made  by  the  Fibres  be  as  thofe  that  we  make 
on  the  Cords  of  Inflruments ;  all  thefe  Pheno¬ 
mena  are  unfolded  •,  but  if  the  Adlion  of  the 
Fluids  is  only  made  ufe  of,  we  fhall  be  very 
much  embarraffed :  the  fympathetick  Motions 
efpecially  will  be  inexplicable  *,  the  Belly  and 
Head,  are  always  affedted  when  one  of  them 
is  out  of  order;  the  Parts  of  the  Breaft  and 
Pudenda  have  a  fecret  relation  that  occafions 
Diftempers  to  leave  one  Part  and  affedt  the 
other ;  the  Pains  that  happen  to  the  Belly  pafs 
into  the  Skin,  and  Maladies  of  the  Skin  are 
thrown  into  the  Belly,  UV. 

'■  We  have  juft  feen  the  Forces  of  the  Con- 
tradlion  of  the  Solids  and  the  Communication 
of  their  Motions,  but  we  find  no  lefs  furpri- 
&ing  Effedts  in  their  Relaxation.  If  the  Ven¬ 
tricle  lofes  the  Spring  of  its  Fibres,  Indigefti- 
ons  and  continual  Spittings  follow  immediate¬ 
ly  ;  the  weaknefs  of  the  Vefiels  that  change  the 
Chyle  into  Blood,  conduces  to  a  Phthyfic  :  the 
Pilorus  and  relaxed  Inteflines  let  the  Juice  of 
the  Aliments  pafs ;  the  feeble  Reins  caufe  fup¬ 
preffions  of  Urine,  the  fame  as  the  Bladder,  if 
it  lofes  its  Spring ;  at  laft  this  relaxation  of 
Fibres  in  the  Lungs  produces  the  fpitting  of 
Blood,  in  the  Eyes  die  lofs  of  Sight,  in  the 
Ear,  Deafnefs, 
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This  is  the  extrad  of  a  Book  where  there 
is  no  Method  i  the  only  Obfervations  of  Prac¬ 
tice  drawn  to  a  Principle,  are  all  that  is  va¬ 
luable  in  it  :  as  the  Ideas  found  there  are  a- 
dopted  by  a  Sed,  1  thought  I  fhould  not  de¬ 
viate  from  my  purpofe,  if  I  made  a  pretty 
large  extract  of  this  Work,  which  the  con¬ 
tinual  Repetitions,  joined  to  the  defeat  of  Me¬ 
thod,  render  difagrecable  to  an  accurate  ob* 
ferver. 

The  Author,  as  we  fee,  never  talks  but  of 
Ofcillations  *,  his  Followers  imitated  him  in 
this  ;  they  have  but  this  Word  to  anfwer 
all  the  Quefiions  propofed  to  them  ;  but  I 
wifh  they  would  have  cleared  it.  What  are 
the  Ofcillations  of  the  Fibres?  They  are  nothing 
elfe  but  their  alternative  Motions  ^  but  whence 
proceed  thefe  Motions  ?  Are  they  natural 
to  thefe  Fibres  ?  or  are  they  produced  by 
Caufes  which  act  upon  them  ?  We  can't  fay  that 
thefe  Motions  were  natural  to  the  Fibres  *,  we 
fee  nothing  in  the  folid  Parts  which  can  give 
them  a  Motion :  It  remains  then  that  this  Mo¬ 
tion  be  then  produced  by  fome  extrinfick  Caufe. 
I  fhall  immediately  be  anfwered,  that  the  Heart 
is  not  feen  to  be  in  Motion  or  Ofcillation  by 
ft  range  Caufes  ;  we  fhall  in  another  place  ipeak 
of  the  Principle  of  its  Motions.  Here  it  is  dif¬ 
fident  to  anfwer,  that  they  can’t  prove  the 
Fibres  of  the  human  Body  to  ad  as  the  Heart ; 
on  the  contrary,  they  owe  to  it  all  their  Mo¬ 
tions,  Let  us  give  an  Example  of  it  in  the 
Membranes,  of  which  Baglivi  would  have  made 
a  fecond  Heart, 

The  Meninges,  according  to  Baglivi ,  are  a 
fecond  Heart  that  balances  the  Motions  of  the 
other  i  but  it  can’t  be  proved  that  the  Pu Na¬ 
tions  obferved  there  are  an  E fifed  depending 
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on  their  Structure ;  they  have  Arteries  which 
move  them  ;  they  are  placed  on  the  Brain, 
in  which  there  are  many  Vefiels  who fe  Pulfa- 
tions  are  very  confiderab.Ie  ;  in  a  word,  the 
Motions  of  thefe  Membranes  happen  at  the 
lame  time  as  thofe  of  the  Heart  ;  they  can’t 
therefore  prove  that  they  are  particular  to 
them. 

The  Convulfions  that  happen  in  thefe  Mem¬ 
branes,  when  we  pinch  them,  and  thofe  that 
they  caufe  in  the  remaining  part  of  the  Body, 
are  a  fecondProof  which  Baglivi  brings  ^  but  are 
there  no  Nerves  in  thefe  Membranes  ?  and  does 
not  the  Irritation  of  thefe  Nerves  fuffiee  to 
produce  there  divers  Motions.  As  for  the 
Convulsions  which  follow  their  Irritation,  in 
the  reft  of  the  Body,  they  don’t  fuppofe  an 
Action  particular  in  the  Meninges  *,  thefe  Mem* 
branes  cover  all  the  Nerves,  which  are  the  In* 
ftrument  of  our  Motions, 

The  Motion  of  the  Meninges  or  Solids  iup- 
pofes  an  Error,  which  is,  that  all  the  Fibres 
are  extended  as  the  Cords  of  a  Violin  ;  it  is 
true,  that  there  is  a  kind  of  Tenfion,  but  in 
diverfe  Situations  thefe  Fibres  are  not  extended^ 
v.  g-  when  we  bend  the  Spine  of  the  Back  for* 
wards,  the  Mufcles  of  the  Abdomen  have  no 
grcatTenlion  ,  neverthelefs  the  fenfibility  is  there 
the  fame  •,  thus  the  Adtion  of  the  Nerves  can't 
depend  on  the  Tenfion. 

But  that  which  demonftrates  the  Tenfion  of 
the  Nerves  is  not  the  caufe  which  tranfmits  the 
ImprefTions  of  external  Objefts ;  it  is  the  Abtion 
of  the  motive  Power  on  thefe  Nerves  ;  for  if 
the  Impreffions  of  Objects  were  carried  to  the 
Brain  by  the  Vibrations  of  the  Nerves,  the  Soul 
would  tranfport  in  the  fame  manner  its  Action 
into  the  Parts  5  but  it  would  be  abfolutely  im- 
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poffible  that  the  Soul  fliould  move  a  Filament 
of  Nerves,  without  moving  an  infinite  Number 
of  them;  thus  in  willing  to  move  a  part,  it 
would  put  all  things  into  Motion,  or  at  lead 
would  agitate  many  ;  we  may  fay  the  fame 
thing  of  the  external  Objefts  that  aft  on  the 
Senfes, 

Another  Difficulty,  which  is  not  lefs  confi- 
derable,  is,  that  this  Opinion  fuppofes  the 
Nerves  are  Filaments  which  we  may  draw  from 
the  inferior  Parts  to  the  Heart  ;  neverchelefs  it 
is  certain  there  are  many  Ramifications  end¬ 
ing  in  Ganglions  that  are  their  Origin  ;  hut 
if  this  be  fo,  how  is  it  poffible  that  the  Vi¬ 
brations  which  would  agitate  thefe  Filaments, 
could  carry  the  Impreffions  of  Objefts  into  the 
Brain? 

This  is  not  all ;  it  is  certain  that  the  Strings 
of  a  Violin  receive  no  more  Impreffions  from 
the  Bow,  if  we  prefs  ail  over  their  Surface; 
but  the  Nerves  are  prefled  on  all  Tides ;  thus 
we  cannot  compare  their  Aftion  to  that  of  the 
Cords  of  an  Instrument:  add  to  this,  that  the 
nervous  Filaments  are  not  difpofed  in  a  right 
Line ;  there  is  no  Curve  but  what  they  de- 
fcribe  in  their  Courfe  \  they  make  often  even 
many  Windings  on  lax  Membranes,  witnefs  the 
left  diaphragmatick  Nerve,  when  it  paiTes  on 
the  Pericardium  :  in  fuch  a  Cafe  how  would 
they  have  the  Nerves  receive  Impreffions,  and 
tranfport  them  into  the  Plead  ?  This  is  the 
more  impoffible,  as  in  their  feveral  Windings 
or  Angles,  the  Nerves  are  fixed  to  divers 
Points,  which  we  mull:  look  on  as  fo  many 
Bridges  in  the  Syftem  of  Ofcillations  ;  but  it 
is  impoffible,  as  we  know,  that  a  String  of  a 
Violin  fhould  make  thefe  Vibrations  pafs  beyond 
the  Bridge.  But  in  bringing  this  Proof,  I  don’t 
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pretend  to  prove  that  the  Nerves  are  extended  j 
on  the  contrary,  I  fhall  (hew  that  the  nervous 
Filaments  are  very  lax  almoft  every  where. 

Thefe  Proofs  are  fufficient  to  confute  the 
Opinion  of  thofe  that  maintain  Ofcillations ; 
but  they  (hew  at  the  fame  time  the  ridicu¬ 
lous  Explications  that  have  been  given  to  fbme 
Phenomena  ;  the  Tympany  was  examined  by 
Baglivi  j  he  believed  that  the  caufe  of  this  Ma- 
Jady  could  not  be  found  by  common  Syftems 
he  imagined  that  the  Fibres  were  irritated  in 
the  Abdomen,  and  this  Irritation  gave  them  a 
great  Tenfion  which  obliged  them  to  ftraiten  * 
the  Fibres  being  ftraitned  occupy  more  Space, 
remove  the  one  from  the  other,  leave  Inter¬ 
faces  between  them  •,  it  is  in  thefe  empty  Inter- 
ftices  that  the  Air  is  infinuated ;  thus  the 
Swelling  is  not  an  effedt  of  the  Air  ;  but  the 
Air  is  infinuated  only  in  the  Vacuum  it 
meets  •,  this  Explication  is  not  facisfadtory. 
Befides,  their  not  giving  the  caufe  of  that  ftiff- 
nefs  of  the  Fibres,  it  feems  that  the  hardnefs 
fhould  augment  in  the  Texture  of  the  Abdo¬ 
men  •,  nevertheless  that  is  not  perceived  •,  be¬ 
fides,  the  Tympany  may  be  eafily  explained 
without  all  this.  As  foon  as  the  Inteflines  come 
to  be  ftraitened  in  fome  Place,  the  Air  will 
accumulate  between  the  CEfophagus  and  that 
Place  ;  thus  it  will  appear  that  the  Air  can¬ 
not  go  out  through  the  Anus,  whilft  it  will 
enter  anew  continually  with  the  Aliments;  it 
will  then  be  necefiary  that  this  rarefied  Air,  be 
always  more  prelTed  by  that  which  follows,  and 
dilate  the  Inteflines  :  the  Tympany  is  nothing 
elfe  but:  a  fwelling  of  the  Inteftines  produced 
by  the  Air  •,  there  may  be  fometimes  a  portion 
of  paralytick  Inteftines  that  permit  the  Aip 
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to  extend  a  little  more  than  the  other  part  of 
the  Canal.  Willis  talks  of  a  univerfal  Swelling 
happening  on  the  occafion  of  a  Wound  on  fome 
confiderabie  Nerve.  Baglivi  gives  the  ftiffnefs 
of  the  Fibres,  which  contraft,  as  a  Caufe  of  this 
fwelling  5  but  this  is  an  Explication  we  can¬ 
not  receive.  Is  it  pollible  that  the  Fibres, 
in  lofing  their  Communication  with  the  Brain 
enter  into  Aftion  ?  On  the  contrary  they  lofe 
their  force  ;  and  it  is  this  that  occafions  the  Swel¬ 
ling  ;  for  the  Air  infinuated  into  the  Body, 
is  preffed  by  the  Spring  of  the  Fibres  and  by 
the  external  Air :  but  when  a  principal  Nerve 
is  cut,  the  Parts  where  it  terminates  have  no 
more  force  ;  thus  they  prefs  not  the  Air, 
which,  becaufe  of  this  lea  ft  Prefiure  will  extend 
more,  and  will  caufe  a  fwelling.  There  is  ftill 
a  thing  in  which  I  can’t  agree  with  Baglivi  j, 
it  is  the  Refleiftion  of  the  Ofcillations.  Can  one 
conceive  that  the  Vibrations  of  a  String  of  a 
Violin  go  from  one  end  to  the  other  ?  Is  it 
not  all  the  String  that  vibrates  when  we  touch 
it  with  the  Bow  ?  Ofcillations  have  been  look¬ 
ed  upon  as  the  Undulations  of  a  String  that 
comes  back,  when  they  are  arrived  to  one  of 
the  Ends;  but  we  can’t  fuppofe  Undulations 
in  the  Fibres  of  the  human  Body,  which  are  tied 
to  an  infinite  Number  of  others  in  their 
Courfe. 

t 

But  what  muft  the  grand  Queftion,  viz.  if 
the  Maladies  proceed  from  the  Solids  or  Fluids ; 
to  what,  I  fay,  muft  that  be  reduced  to  ?  It 
cannot  be  maintained  that  they  proceed  from 
the  Solids  only  ;  the  Fluids  can  of  themfelves 
occafion  very  irregular  Motions  in  our  Bodies  *, 
it  is  this  we  prove  every  Day,  after  having 
taken  improper  Aliments.  Don’t  we  fee  the 
Inteftines  agitated  by  Fluids  that  we  take  ? 

C  c  4  Why 
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Why  will  not  the  fame  thing  happen  in  the 
Veffels  ?  We  muft  neverthelefs  own,  that  the 
great  Spring  of  the  Solids,  or  their  Relaxation, 
are  the  moft  part  of  the  time  the  caufe  of  our 
Maladies.  Does  the  Spring  of  Solids  aft  with 
too  much  violence;  are  the  more  fluid  Parts 
preflfed  out  from  one  Side  and  the  other,  and 
do  there  remain  but  grofs  Parts  that  form 
Obftruftions  every  where  ?  Is  there  too  great 
weaknefs  in  the  Solids,  the  Fluids  can’t  flow, 
and  form  hence  Surfeits,  whence  arife  an  infinite 
Number  of  Evils  ? 

If  Maladies  arife  partly  from  the  Solids,  and 
partly  from  Fluids,  doth  it  not  follow  that  the 
principal  of  the  Motion  is  neither  in  the  Solids, 
nor  the  Fluids  only  ?  We  can’t  fay  that  the 
Aftion  depends  on  a  Fluid  only,  neither  on  a 
folid  Matter ;  but  Nature  formed  fuch  a  Ma¬ 
chine  in  our  Body,  that  the  Fluids  and  Solids 
are  equally  neceflary  ;  for  we  can’t  find  a  be¬ 
ginning  of  Aftion  in  the  folid  Parts,  but  what 
is  pu flied  by  fome  Caufe  ;  but  we  fee  no  other 
Agent  for  this  in  the  human  Body  than  the 
Fluids ;  in  like  manner  we  can’t  fuppofe  a 
Motion  in  the  Fluids,  if  they  are  not  propel¬ 
led  from  fome  other  Place  ;  but  we  fee  no  other 
Agent  for  this  but  the  Solids.  I  lliall  perhaps 
be  anfwered,  that  the  Fermentation  may  give 
the  Fluids  a  principle  of  Aftion  ;  but  I  have 
already  fhewn  that  there  is  no  fermentation  in 
the  Veffels.  as..  .- 

. 

Remarks  on  the  Brain. 

Tt  were  to  be  wifhed,  that  the  Strufture  of 
the  Brain  were  more  known  to  us,  for  we  are 
as  yet  very  ignorant  of  it. 

Malpighi  believed  the  cortical  Subfiance  of 

dtp  Brain  was  cornpcfed  of  Glands  ;  the  Mi- 

crofcope 


crofcope  feems  at  fir  ft  to  favour  this  Opinion  ; 
by  its  help  we  fee  the  cineritious  Subftance  raifed 
in  fmall  Eminencies.  When  we  boil  a  Brain, 
its  Subftance  rifes  in  Molecular  like  unto  Glands  ; 
we  difcover  by  the  means  of  ink  we  throw  on 
the  cortical  Subftance,  fmall  elevations  feparated  • 
by  little  flits  •,  the  putrified  Brain  prefents  a  Sur¬ 
face  covered  with  fmall  Globules ;  there  i flues 
through  the  Orifices  we  make  at  the  Skull  a 
fungous  Matter,  which  has  fomething  of  the 
Gland  :  the  external  Parts  of  the  Brain  change 
by  a  Dropfy  into  Spheres.  Would  not  all  thefe 
Reafons  prove  that  the  Subftance  of  the  Brain 
is  glandular  r 

Ruyfcb  is  not  convinced  by  thefe  Proofs  that 
the  cortical  Subftance  of  the  Brain  is  glandu¬ 
lar  ;  he  believes,  on  the  contrary,  that  all  the 
Brain  is  but  a  continuation  of  Arteries  which 
are  diverfly  folded,  and  at  laft  form  the  Nerves 
with  their  Extremities ;  but  there  are  not  ftrong 
Reafons  enough  to  fupport  this  Opinion  ;  the 
laft  Ramifications  of  the  Arteries  are  not  to  be 
feen ;  the  fineft  Injections  can’t  go  to  the  Mar¬ 
row,  at  lea  ft  we  always  fee  its  Colour  is  un¬ 
alterable,  what  Liquor  foever  be  thrown  into 
the  Arteries  •,  notwichftanding  all  this,  this  O- 
ninion  may  be  true,  but  it  wants  Reafons  to 
prove  it. 

We  fee  by  what  we  have  juft  laid,  how  dif¬ 
ficult  the  Structure  of  this  marrowy  Mals, 
which  s»s  of  fo  noble  a  ufe,  is  to  be  enquired 
into  •,  all  our  Endeavouis  in  its  fearch  are  vain : 
the  Eyes  affiled  by  what  Art  affords,  difcover 
nothing  but  a  Marrow  where  the  Motions 
ought  neceffarily  to  be  more  flow  than  in  the 
reft  of  the  Body ;  if  Nature  in  the  Conft ruc¬ 
tion  of  this  Marrow  left  not  the  Courfe  it  took 
in  forming  the  other  Parts,  it  were  neceffary 
'Th.; . r/r  :■  that 
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that  it  fhould  have  formed  the  Brain  in  one  of 
thefe  three  following  Manners  ;  i.  There  are 
either  fmall  cellular  Bags  which  receive  the 
Marrow  of  the  fanguinary  Veffels,  and  that  they 
fend  each  in  an  excretory  Du<5t,  which  is  a  ner- 
'  vous  Filament ;  or,  2.  That  this  Marrow  heaped 
together  into  an  infinite  Number  of  Cellules, 
which  communicate  together  as  thofe  of  the 
Corpora  Cavernofa,  or  of  the  Spleen,  paffes 
fucceflively  through  thefe  Cellules  to  termi¬ 
nate  at  the  Nerves,  in  like  manner  as  the 
Blood  terminates  from  the  Corpora  Cavernofa 
in  the  Veins.  Laftly,  The  third  manner  after 
which  the  Train  may  be  formed,  is  as  fol¬ 
lows:  This  Marrow  can  be  nothing  but  a  Mafs 
of  Veffels  which  are  the  arterial  Extremities  that 
change  into  Nerves,  after  having  made  many 
Circumvolutions  in  forming  the  Mafs  of  the 
Brain, 

Be  it  as  it  will,  the  Brain  is  an  Organ  of 
our  Thoughts  v  when  we  examined  ourfelves  how 
the  Soul  received  the  Impreffions  of  Qbjeds : 
we  have  feen  that  this  marrowy  Mafs  was  the 
Principle  whence  the  Soul  carried  the  Adion 
into  all  the  Parts  of  the  Body  ;  but  the  Mo¬ 
tions  which  the  animal  Machine  there  aded 
did  not  unite  in  the  Head,  By  the  Proofs 
we  have  given  it  is  evident  that  this  reciprocal 
Commerce  between  the  Soul  and  Body,  is  made 
by  Motion  *,  let  us  fee  what  Organs  are  deftined 
to  carry  this  Motion  of  the  Plead  into  the  other 
Parts. 

The  Nerves  that  arife  from  the  Brain  and 
Spine,  are  the  Organs  by  which  the  Body  and 
Soul  ad:  the  one  on  the  other  ;  whilft  they  are 
in  the  Marrow,  they  reprefent  but  a  kind  of 
Pulp,  in  leaving  the  Marrow  they  take  a  Co¬ 
vering  that  they  are  furnifhed  with  by  the  Pia> 
'  ■  2  Mate? 
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Mater  ;  under  this  Cover  they  advance  to  the 
Dura  Mater,  which  furnilhes  them  ftill  with 
another  Coat.  Thefe  Coverings  are  environed 
every  where  by  an  infinite  Number  of  Blood- 
Veffels  and  Lymphaticks.  Thefe  Nerves  are 
not  compofed  of  thefe  Veffels,  but  there  is  no 
doubt  but  that  they  owe  to  them  many  of  the 
Phenomena  we  meet  with. 

The  Subftance  of  the  Nerve  enclofed  into  the 
two  Membranes,  is  not  different  from  the  Sub¬ 
ftance  of  the  Brain,  it  is  nothing  but  a  Marrow 
which  extends  through  all  the  extent  of  ner¬ 
vous  Duds,  and  which  is  without  doubt  lent 
from  the  Brain ;  but  whether  it  is  brought  there 
by  fmall  Veffels,  or  enclofed  in  Cellules,  can¬ 
not  be  determined.  Perhaps  the  Nerves  have 
all  the  fame  Strudure,  fo  that  we  can  advance 
that  the  Pia  Mater  finks  through  different  Pleats 
into  the  Cavity  of  the  nervous  Dud,  and  that  in 
thefe  Pleats  is  enclofed  the  Marrow  ;  this  Struc¬ 
ture  is  that  of  the  Optick  Nerve,  as  we  may  fee 
in  drying  it. 

It  has  been  a  long  time  fuppofed,  that  the 
Nerves  are  fmall  Duds,  but  we  have  had  a 
great  deal  of  difficulty  to  difcover  their  Cavicies, 
fo  that  the  Induftry  of  Mr.  Lewenhoeck  has 
made  the  Cavities  of  the  Nerves  fenfible,  but 
this  Difcovery  does  not  take  away  all  the  Dif¬ 
ficulties.  We  may  afic,  if  thefe  Cavities  that  this 
Obfervator  hath  difcovered,  are  the  Pleats  of 
the  Pia  Mater,  or  whether  they  are  particular 
Duds. 

It  was  thought  that  the  Nerves  were  com¬ 
pofed  of  Filaments  continued  from  the  Head  to 
the  Extremities  where  they  are  lofc ;  but  this 
is  not  true;  it  is  affured,  that  from  Ganglions 
there  feparate  little  nervous  Filaments,  which 
are  not  continued  to •  the  Brain  j  and  hen:e  we 

may 
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may  conclude  that  the  ufe  of  Ganglions  is  to 
furnilh  new  Branches  of  Nerves  as  fo  many 

fmall  Brai^s,^f^  „w  ootioM  ibrlj  -dlol 

If  we  are  puzzled  about  the  Structure  of  the 

Nerves,  we  are  (till  more  fo  when  we  muft 
determine  how  they  terminate.  What  may  be 
obferved  is,  that  they  are  divefted  of  a  Part 
of  their  Coverings,  and  that  they  (have  athe 
form  of  a  fort,  of  Pulp.  There  are  Authors 
who  maintain,  that  they  open  and  thus  form 
Membranes ;  but  this  is  only  an  Hypothefis, 
and  no  Proof. 

There  were  two  Opinions  on  the  Atftion  of 
Nerves  ;  the  one  attributes  a  Fluid  to  thefe 
fmall  Du<5t,  which  arife  from  the  Head  to  the 
Extremities  of  the  Nerves  ;  the  other  gives 
them,  as  we  have  feen,  the  fame  ufe  as  the 
Strings  of  Inftruments.  The  Reafons  we  have 
given  againft  this  Opinion,  evidently  prove  the 
contrary  of  this  Opinion  j  it  is  not  neceflary  to 

repeat  them.  j  roiitndi V 

If  the  Nerves  aft  as  the  Cords  of  Inftru¬ 
ments,  they  can’t  have  a  Principle  of  Action 
but  by  the  means  of  a  Fluid  which  runs  through 
their  Cavity  •,  we  can  prove  the  Exiftence  of  this 
Fluid  by  many  Reafons.  ijl,  If  we  tie  the 
Diaphragmatick  Nerves  in  fuch  a  manner  that 
the  Diaphragm  lofes  its  Motion,  we  may  ren¬ 
der  that  Mufcle  its  Action  in  fuccefiively  pref- 
fing  the  Nerves  between  the  Fingers  from  the 
Ligature  to  the  Diaphragm.  2 dly.  When  we 
have  for  fome  time  prefled  the  Nerves  between 
the  Fingers,  then  we  can  no  more  excite  Mo¬ 
tion  in  the  Diaphragm.  From  thefe  two  Expe¬ 
riments  it  follows  evidently,  that  there  is  a  Fluid 
in  the  Nerves  which  caufes  their  Action; 
for  we  conceive  not  that  we  ‘  do  any  thing 
but  prefs  the  Fluidum  Nervofum,  when  we  preis 
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the  Nerves  with  the  Fingers.  3^/31,  If  there  were 
not  a  Fluid  that  was  the  principal  Caufe  of 
Action  in  the  Nerves,  the  Parts  would  not 
lofe  their  Motion  when  we  lhould  tie  the 
Nerves;  a  large  String  of  a  Bafs-Viol  becomes 
not  incapable  of  Vibrations,  when  we  tie  it  with 
a  very  fine  String.  4 thhy  It  is  impoflible  that 
the  Motion  can  be  tranfmitted  from  one  Part 
to  another  by  the  means  of  a  lax,  curved, 
oblique  Body,  fixed  to  divers  Points,  if  there  is 
not  a  Fluid  which  flows  into  the  Cavity  of  that 
Body ;  but  the  Nerves,  as  we  have  already 
laid,  are  lax,  go  in  oblique  Lines,  form  Cir¬ 
cumvolutions  ;  it  is  necefiary  then  that  the 
Motions  they  produce  in  Parts  fo  diftant  with 
fo  much  Rapidity,  be  produced  by  the  Fluid 
that  flows  in  the  Cavity.  5thly, '  We  have 
fhewn  already  that  Convulfions  can’t  happen 
without  the  Adion  of  a  Fluid,  which  flows 
into  the  Nerves  :  let  us  pinch,  as  I  have  fa  id, 
the  Cords  of  Inftruments,  there  will  happen 
.  Vibrations  ;  but  thefe  Vibrations,  according  to 
all  the  Laws  of  Motion,  can’t  augment ;  on 
the  contrary,  they  will  always  diminilh  ;  ne- 
verthelefs  if  we  cut  Nerves  in  the  middle, 
every  thing  is  overturned  in  the  Part  where 
they  terminate ;  it  is  evident  then  that  the  Am¬ 
ple  Vibrations  which  the  Nerves  are  capable  of, 
can  never  produce  Convulfions. 

But  it  will  be  afked,  whether  this  Fluid  cir¬ 
culates?  We  mud  not  doubt  that  it  follows  the 
eftablifhed  Laws  in  all  the  reft  of  the  Body 
where  the  Fluids  part  all  from  a  Place  to  re¬ 
turn  there  again  ;  fince  Vieujfens  thought  to  have 
found  Duds  in  thefe  Vefieis  which  receive  this 
Fluid  of  the  Nerves,  and  he  called  them  Neuro- 
mpkatich  \  but  his  Difcovery  is  not  confirmed. 

This 


39*  The  Animal  Spirits. 

This  Idea  of  the  Circulation  of  the  FJuidurn 
Nervofum  occafions  a  great  Difficulty  ;  viz.  if 
this  Juice  circulates,  they  will  fay  it  may  be 
removed  through  the  nervous  Extremities  ; 
but  if  it  can  be  removed,  how  can  it  be  heaped 
in  the  Velicles  to  caufe  mufcular  Motion  ? 
To  this  we  may  anfwer,  in  the  time  that  the 
Soul  moves  the  Mufcles,  it  fends  a  great  Quan¬ 
tity  of  nervous  Juice  into  the  Veficles:  This 
great  Quantity  is  renewed  every  Inftant,  and 
may  inflate  the  Veficles ;  whereas  the  fmall 
Quantity  of  Fluidum  Nervofum  which  termi¬ 
nates  thereby  the  Circulation,  is  incapable  of 
producing  fuch  a  Swelling,  becaufe  its  Mafs  is 
neither  large  enough,  nor  propelled  fwiftly 
enough,  not  to  be  removed  in  an  Inftant. 

The  next  Difficulty  is,  if  the  nervous  Juice 
circulates  always,  it  can’t  return  j  if  this  be  fo, 
how  would  the  Impreffions  of  Objedts  be  carried 
into  the  Mind  ?  For  we  have  above  mentioned 
that  the  Ten  (ion  of  the  Nerves  could  not  tranf- 
mit  the  Motion  ;  this  Difficulty  fuppofes  that  the 
Soul  has  no  Perception  in  the  Place  where  the 
Impreffion  of  Objedls  is  made  •,  we  have  already 
feen  what  may  be  thought  hereon.  But  we 
muft  not  imagine  that  a  Foetus  drawn  out  by 
the  Feet,  where  it  will  make  a  very  fenfible 
Impreffion,  can  remount  the  Fluidum  Nervo¬ 
fum  into  the  Brain  ;  the  long  extent  of  the 
Nerves  which  are  the  Organs  of  that  Senfation, 
their  divers  Circumvolutions,  the  Quantity  of 
Matter  which  it  fhould  move,  the  Refiftance  of 
the  Sides  of  Nerves  ;  all  this  invincibly  proves 
that  the  Fluidum  Nervofum  flows  not  up  into 
the  Brain  ;  as  the  Nerves  are  a  continuation  of 
the  Brain,  the  Soul  perceives  every  where  by 
a  certain  Motion  in  the  Nerves  •,  Nature  was 
willing  that  the  Soul  might  have  perceived  a 

certain 
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certain  Senfation,  (he  would  at  the  fame  time 
have  her  fo  fenfible  in  the  Extremities,  that 
there  might  be  a  Commerce  between  thefe  Ex¬ 
tremities  and  the  Brain.  What  pafies  in  the 
Spine  fhould  confirm  what  I  have  been  laying  j 
the  Nerves  which  come  from  it,  don’t  continue 
in  its  Subftance  to  the  Brain,  there  is  no  ap¬ 
pearance  of  it,  confequently  the  Impreffions  the 
Obje&s  make  at  the  inferior  Extremities  go  to 
the  Brain  by  means  of  the  fpinal  Marrow ;  ne- 
vertheiefs  if  we  feparate  them  from  the  Brain, 
it  has  no  more  Senfation  *,  all  this  depends  upon 
the  Laws  of  the  Creator,  who  was  willing  that 
the  Places  that  were  feparated  from  the  prin¬ 
cipal  Part,  and  where  the  Fluidum  Nervofum 
could  not  enter,  fhould  be  infenfible :  I  might 
add  to  all  this  the  Senfations  we  prove  by  the 
Nerves  that  terminate  in  Ganglions.  How  could 
thefe  Nerves  which  do  not  reach  the  Brain,  carry 
the  Imprelfion  of  Obje&s  there  ? 

From  the  Circulation  of  the  Fluidum  Nervo¬ 
fum,  it  feems  ftill  to  follow  that  when  we 
make  a  Ligature,  the  Nerve  fhould  inflate  at 
bottom }  but  we  have  juft  anfwered  this  Diffi¬ 
culty.  The  Sides  of  the  Nerves  .are  very  ftrong, 
and  "the  Filaments  of  the  Fluid  there  enclofed, 
are  infinitely  fmall :  if  we  add  to  all  this  the 
flownefs  of  the  Motion  of  the  Fluid,  we  (hall 
fee  that  no  Swelling  can  happen  by  this  Li¬ 
gature  ;  befides,  the  Fluidum  Nervofum  at  the 
Ganglions,  pafies  to  the  neighbouring  Nerves* 
when  it  finds  an  Obftacle  in  that  which  is 
tied. 

But  what  becomes  of  this  Juice,  when  it  has 
reached  the  nervous  Extremities  ?  Perhaps  it  is 
immediately  retaken  through  Veflels  ;  perhaps  it 
overflows,  and  enters  the  Blood- Veflels  by  Infil¬ 
tration  ;  perhaps  a  great  part  of  this  Juice  eva¬ 
porates  3, 
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porates  ;  the  great  Weaknefles  we  are  troubled 
with  fometimes,  may  very  likely  be  the  effedt 
of  this  Evaporation ;  then  the  Nerves  being  no 
more  diftended  by  their  Juice,  they  can  fend 
no  more  of  it  into  the  Mufcles  to  caufe  any 
Motions. 

How  (hall  we  by  the  Adtion  of  this  Fluid 
explain  the  extraordinary  Phenomena  which 
arife,  when  the  Nerves  are  wounded  ?  iy?,  The 
Nerves  entirely  cut  retire,  and  hide  themfelves 
under  the  Teguments  which  are  under  theWound, 
caufe  Pains  in  the  neighbouring  Parts,  and  leave 
a  Numbnefs  in  the  inferior  Parts.  2 dly,  The 
Nerves  cut  in  halves  produce  Inflammations, 
Convulfions,  Delirium  and  Fever  ;  in  a  word, 
Infenfibility  or  Gangrene  in  the  Part. 

The  Nerve  is  nothing  but  a  fmall  Bundle  of 
Veflels,  Membranes,  and  infinitely  fmall  Fila¬ 
ments  ;  in  thefe  Bodies  there  is  always  a  Spring  ; 
thus  when  we  cut  the  Nerves,  they  Jhould  re¬ 
tire  under  the  folid  Parts  :  in  retiring  they  draw 
the  neighbouring  Nerves,  and  extend  them  *» 
this  .Tenfion  caufes  Pains  in  the  neighbouring 
Parts ;  in  fhort,  thefe  Nerves  hid  under  the 
Solids,  and  comprefled  by  all  that  envi-  , 
rons  them,  are  fhut  and  clofed  by.  their  Extre¬ 
mities  to  that  which  they  touch  j  then  as 
they  don’t  fend  their  Juice  in  the  Parts  where 
they  are  extended  before,  it  is  not  furprizing 
that  thefe  Parts  fhould  be  numb  and  fall  away  : 
the  nourifliing  Subftances  can’t  be  applied  to  the 
Solids  but  by  Motion  ;  for  we  have  feen  that 
the  Motion  ceafes  in  one  Part  when  we  cut  thefe 
Nerves.  When  we  are  bled  through  the  Jugular 
Vein,  we  perceive  fometimes  a  numbnefs  in  the 
neighbouring  Mufcles ;  this  proceeds  without 
doubt  from  the  nervous  Filaments  which  we 
cut  then  >  but  at  laft  this  numbnefs  ceafes. 
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What  happens  then  ?  The  cut  Extremities  will 
they  re-unite  ?  No,  but  the  part  of  the  Nerve 
which  is  retired  not  being  very  confiderable,  we 
do  not  perceive  the  want  of  it. 

The  Effedls  produced  by  Nerves  cut  in  two,  are 
:  <more  confiderable  and  difficult  to  be  explained  ;  to 
j  find  their  Caufe,  we  mail  remember  that  Pain 
is  produced  by  the  tearing  of  the  nervous  Fila¬ 
ments:  When  we  cut  a  Nerve  in  halves,  the  cut 
i  Part  retires,  as  we  have  already  faid ;  for  it 
i  cannot  retire  if  it  draws  not  very  much  the 
nervous  Fibres  to  which  it  ftili  coheres,  it  will 
therefore  produce  a  continual  tearing  ;  befides, 
all  the  Nerve  that  fuftained  before  the  effort  of 
j  the  Parts  to  which  it  is  fixed,  fuftains  no  more 
i  this  Effort  but  by  fome  Filaments  ;  the  Tern 
fion  and  Tearing  muff:  therefore  augment.  And 
j  this  is  the  Caule  of  the  great  Pain  that  w'e 
feel. 

But  by  what  Caufe  are  Inflammations  and 
j  Convulfions  produced?  When  the  Nerve  has 
been  cut  in  two,  the  remaining  Fibres  are  drawn 
;  more  ;  they  can’t  be  drawn  more,  if  the  Du£ts 
:  they  form,  and  the  finguinary  Vefiejs  that  ac- 
!  company  them,  be  not  comprefs’d  :  During  this 
Compreffion  the  Fluidum  Nervofum;  will  be 
heap’d  above  the  torn  Part;  this  Fluidum  Ner¬ 
vofum  accumulated  will  be  propelled  ftrongly 
into  the  Mufcles  ;  1 /?,  By  the  Force  that  com¬ 
monly  propels  them.  2 dly,  By  the  Action  of 
the  fmall  Arteries  of  the  Nerves  which  being 
comprefled,  as  we  have  faid,  beat  Itronger ;  as 
for  the  Inflammation  it  will  immediately  be 
caufed  by  the  Action  of  thefe  fmall  Arteries. 

As  the  Dura  Mater  inverts  the  Nerves,  this 
Inflammation  may  be  continued  to  the  Brain, 
where  it  caufes  a  Delirium  ;  in  ffiort,  if  the 
Compreffion  the  Nerves  will  fuffer  in  the  In- 
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flammation  becomes  extarord inary,  Life  will  be 
wanting  in  the  Parts,  and  a  Gangrene  will  be 
the  Confequence  of  it.  This  Inflammation  ex¬ 
tends  becaufe  of  the  Nerves  that  communicate 
with  that  which  is  torn,  and  by  the  pulling  of 
thefe  Nerves  we  fee  a  great  Number  even  of 
large  Vefiels  filled,  which  augments  the  Inflam¬ 
mation. 

The  Explication  we  have  been  juft  giving, 
fhews  the  manner  how  the  cauftick  Parts  of 
certain  Bodies  aft.  ijl,  Thefe  acute  Parts  aft 
not  fenflbly  but  at  the  arterial  Extremities, 
and  on  the  Nerves,  idly.  When  an  acute  Part 
is  .applied  to  the  Extremity  of  the  Artery,  it 
enters  and  prefles  the  Sides  of  the  Duft  ;  the 
Sides  thus  prefied  form  a  Knob  in  their  Canal 
that  hence  is  ftraitened  ;  this  Canal  being  ftrait- 
ened,  the  Blood  cannot  pafs  there  in  fo  great 
a  Quantity,  and  confequently  accumulates  ; 
this  Blood  heaped  up  fwells  the  Artery,  and 
makes  it  beat  more  ftrongly  ;  this  ftronger 
beating  produces  an  Inflammation,  and  propels 
more  Matter  into  the  neighbouring  Fibres  j 
there  Ihould  then  be  made  an  Evacuation  in  the 
Place  where  Veficatories  are  applied.  What  we 
have  faid  of  Arteries  we  muft  apply  to  Nerves, 
and  we  fhall  fee  what  Milchief  very  cauftick 
Parts  may  caufe  there. 

There  is  an  infinity  of  Phenomena  which 
depend  on  the  Principle  we  havejuft  eftablifhed  » 
the  Aftion  of  Purgatives  that  have  poignant 
Parts,  depends  but  upon  what  we  have  faid 
on  the  Subjeft  of  Veficatories  ;  Convulfions, 
whofe  Caufe  was  fo  obfcure  till  now,  are  oc- 
cafioned  but  by  the  fame  Caufe ;  if  the  Pur¬ 
gatives,  e.  g.  produce  a  great  Inflammation, 
the  Agitation  that  this  Inflammation  will  pro¬ 
duce  in  the  Nerves,  will  occafion  the  Fluidunt 
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Nervofum  to  flow  there  more  ftrongly  and 
unequally  than  before  ;  thus  the  Mufcles  that 
will  receive  their  Addon  from  thefe  Nerves,  muft 
enter  into  Convulfion ;  if  an  Aneurifm  is  formed 
on  the  Head,  the  violent  Beatings  of  the  Artery- 
in  compreffing  the  Brain  alternatively,  will  fend 
the  Fluidum  Nervofum  with  greater  Force  into 
the  Nerves  that  are  near  this  fwoln  Artery. 
The  fame  thing  may  happen  if  Varices  are 
formed  on  the  Head ;  for  the  Arteries,  which 
will  be  near  thefe  Varices,  will  be  comprefted, 
and  confcquently  be  obliged  to  beat  ftronger. 
In  fhort,  what  happens  to  the  Head  may  hap¬ 
pen  in  another  Place.  If  there  are  e.  g.  Aneu- 
riftns  near  the  Piexss’s  which  are  in  the  Abdo¬ 
men,  it  would  be  impoffifale  that  the  Fluidum 
Nervofum  be  not  exprefled  by  the  Nerves  of 
the  Plexus  with  greater  force;  thus  there  will 
be  caufed  Contractions  in  the  Mufcles,  which 
they  will  receive  from  their  Ramifications,  or 
will  have  Nerves  that  communicate  with  thefe 
Plexus’s. 

After  having  proved  the  Exiftence  of  a 
Fluid  that  ads  in  the  Nerves,  and  explained  the 
EfFeds,  we  muft  examine  its  Nature.  There 
have  been  Authors  who  in  feeing  the  Rapidity  of 
our  Motions,  imagined  that  the  Matter  which 
was  the  Inftrument  of  it,  was  of  the  Nature  of 
the  Light;  but  fo  fubtil  a  Matter  would  be  molt 
proper  to  evaporate  acrofs  the  Pores,  than  to 
flow  through  the  nervous  Duds ;  befides,  it  is 
without  Foundation  that  they  were  perfuaded 
that  this  Matter  flowed  in  the  Nerves  with  a 
great  Rapidity ;  that  the  nervous  Duds  b^ 
filled  with  fome  Matter,  be  it  what  it  will, 
provided  it  be  fluid,  is  evident,  it  will  fufficc 
that  this  Matter  receive  a  Motion  at  one  Ex¬ 
tremity  to  make  a  Refiltance  againft  the  other. 

D  d  2  Authors 


404  Ihe  Animal  Spirits. 

Authors  who. believed  that  the  Fluidum  Ner- 
vofutn,  that  ferved  to  our  Motions,  was  a  fort 
of  Nitre  or  urinary  Spirit,  talked  but  according 
’to  chymical  Prejudices  ;  nothing  difcovers  to  us 
in  the  Nerves  this  nitrous  or  urinous  Spirit,  its 
fharpnefs  would  wound  the  [fine  Texture  of  the 
Nerves  and  Brain  ;  befides,  if  we  even  turn  to 
Chymiftry,  we  fhall  fee  that  by  the  Analyfis  we 
take  more  of  the  volatile  Salt  from  a  fmall  Quan¬ 
tity  of  Urine  than  of  all  the  Mafs  of  the  Brain  ; 
neverthelefs  the  contrary  fhould  happen,  fince 
it  would  be  the  Brain  which  (according  to  this 
Hypothefis)  would  be  the  Receptacle  of  the 
urinous  Spirit.  This  Error  gave  rife  to  many 
others.  Spirits  heated  by  the  Fires  of  Labora¬ 
tories,  have  found  in  the  Head  a  Mean  by  which 
the  Spirits  that  animate  the  Nerves  are  fubli- 
mated.  Many  have  looked  on  the  Subftances 
that  exhale  from  the  odoriferous  Bodies  as  having 
fame  relation  with  thefe  Spirits ;  for,  as  they 
believe,  thefe  Subftances  change  into  animal 
Spirits,  and  nourifh  them.  Is  it  not  more  na¬ 
tural  to  fay,  that  the  odoriferous  Bodies  move  by 
their  Adtion  the  fine  Texture  of  the  Nerves,  and 
that  they  there  caufe  to  flow  by  this  Agitation  the 
Fluid  that  was  there  before  in  a  fmall  Quantity? 

There  are  other  Authors  who  advance,  that 
the  Air  received  in  the  Cavity  of  the  Nerves 
.was  the  true  animal  Spirit :  This  Opinion  is 
much  lefs  reafonable  than  the  others  we  have 
mentioned  ;  it  fuppofes  that  a  Body  is  infinu- 
ated  every  where,  and  that  by  its  Spring  ’tis  very 
proper  to  tranfmit  the  Imprefilons  the  Extremi¬ 
ties  of  the  Nerves  receive  ;  but  we  mu  ft  not  be¬ 
lieve  that  there  is  more  Air  in  proportion  in  the 
Nerves  than  in  the  other  Parts  of  the  Body  s  we 
may  convince  ourfelves  of  it  in  expofing  them 
in  the  Air  Pump  ;  we  fhall  not  fee  that  from  this 
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Fluidutil  Nervoflim  there  is  raifed  Globules  of 
Blood  ;  on  the  contrary,  there  is  lefs  of  it  raifed. 

In  fhort,  the  nr  oft  part  of  Authors  believed 
that  the  Fluid  which  flowed  in  our  Nerves  ferved 
our  Motions,  was  a  very  fubtil  one,  and  very 
different  from  that  which  we  fee  proceeds  from 
the  Nerves  of  the  Tail  of  Oxen,  when  we  cut 
them  tranfverfely  •,  but  I  know  not  why  fuch 
a  kind  of  Fluid  would  not  be  proper  to  pro¬ 
duce  the  Motions  of  our  Body  ;  it  is  fluid 
enough  to  run  thro’  the  Du  ids  that  are  in  the 
Nerves:  Thus  as  foon  as  by  this  Aftion  of  the 
Soul  this  Fluid  will  be  propelled,  the  Gout, 
that  occupies  the  Extremity  of  the  Nerve,  will 
aft  againft  this  End,  and  fill  the  Vehicles  of  which 
we  have  been  fpeaking  in  treating  of  the  Aftion  of 
the  Mufcles.  If  the  Arteries  ceafed  to  beat,  this 
Fluid  would  not  be  propelled  into  the  Nerves  ; 
for  there  is  nothing  but  the  Motion  of  the  Blood 
that  can  give  it  the  Motion  of  Progreflion. 
Malpighi  obferved  alfo  on  himfelf,  that  the 
Puliation  of  his  Arteries  being  intermittent,  his 
Eyes  became  for  an  inftant  infenfible  to  the 
Imprefiions  of  the  Light,  and  that  after  his  Pulfe 
.had  been  for  fome  time  interrupted,  there  was 
a  total  Languor  over  all  his  Body.  We  may 
hence  fee  that  Willis  was  a  Perfon  who  the  ieall 
underftood  the  Aftion  of  the  Fluidum  Ner- 
vofum.  This  Phyfician,  but  nothing  of  a  Phi- 
iofopher,  looked  upon  animal  Spirits  as  on  a 
Matter  in  a  continual  Motion,  that  it  flowed 
with  Violence  towards  the  Brain,  and  produced 
Effefts  like  thofe  of  Gunpowder.  It  is  on  thefe 
fine  Imaginations  that  Willis  founded  the  Theory 
of  Phyflck.  We  may  hence  judge  of  the  Suc- 
cefs  of  his.  Remedies,  which  he  always  applied 
according  to  thefe  Ideas.  King  Charles  II.  often 
laid  finding,  That  that  Phyfician  robbed  him  ttf 
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more  Subjects  than  an  armed  Enemy  Thefe  are 
the  Organs  fubfervient  to  the  Motions  of  our 
Body,  and  which  make  Us  perceive  Objeits.  I 
would  not  fpeak  here  but  of  what  is  purely 
Mechanical ;  there  remains  ftill  an  infinite  Num¬ 
ber  of  Things  that  we  cannot  explain  ;  but  what 
we  can  fee  between  the  Nerves  and  their  Origin, 
prelents  to  us  every  where  a  furprizing  Induftry 
in  the  Hand  that  formed  our  Body,  j y?,  The 
Brain  and  Cerebellum  are  the  Refervoirs  where 
is  filtrated  the  fame  Fluid  that  carries  Motion 
through  all  our  Limbs  ;  it  was  then  of  abfolute 
neceffity  that  no  Compreffion  happen  in  thefe 
Parts  ;  for  this  Re'afon  the  Brain  is  divided  into 
two  Parts  that  are  fuftained  by  the  Falx,  when 
we  !ie„  and  when  the  Head  receives  feme  lateral 
Motion ;  the  fame  are  the  pofterior  Lobes 
fuftained  by  the  Tent,  fo  that  they  fall  not  on 
the  Cerebellum  :  the  Ventricles  ferve  ftill  to 
hinder  the  Compreffions ;  the  Brain  preffed  on 
one  Side  may  yield  on  the  Side  of  thefe  Cavities, 
which  are  always  fprinkled  by  a  Liquor  that  is 
filtrated  in  the  Choroides  Plexus,  by  little  Bags 
that  are  a  kind  of  particular  Glands:  the  Fluid 
foftening  thofe  Ventricles,  is  propelled  in  the 
Funnel  by  the  preffure  of  thefe  Sides,  and  is 
thrown  into  the  Jugulars;  in  the  Cerebellum 
the  Mafs  is  very  fmall,  upon  which  account 
there  was  no  occafion  of  Ventricles  as  in  the  Brain* 
idly  This  is  not  the  only  Artifice  which  Na¬ 
ture  made  ule  of  to  hinder  the  Brain’s  not  being 
comprefled.  In  this  View  it  form’d  a  round 
Box  to  enclofe  it.  This  Figure  hinders  the  Cra¬ 
nium  from  finking  lower.  As  for  the  fpinal 
Marrow  it  has  a  Rampart,  and  is  free  from  all 
Preffure;  the  Bodies  of  the  Vertebrae  form  for 
that  purpofe  a  very  ftrong  Canal  %d!y  To 
avoid  the  Compreffion,  Nature  would  not  have 
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the  Carotid  Arteries  and  Vertebrals  accompany 
their  Veins,  as  in  the  reft  of  the  Body,  and 
therefore  pointed  out  a  different  way,  becaufe 
it  would  have  been  dangerous  had  they  formed 
a  mutual  Obftacle  in  palling  through  the  fame 
Holes.  4 thly,  The  Nerves,  which  take  their 
rife  from  the  right  Side,  go  to  the  left  ;  and 
thofe  from  the  left  to  the  right.  Hence  when 
we  receive  a  Blow  at  the  right  Side  of  the 
Head,  the  left  Side  is  obferved  to  be  paralytick. 
gthly.  If  we  comprefs  the  Brain,  or  cut  it  to 
the  medullary  Subftance,  the  voluntary  Adtion 
of  the  Mufcle  is  interrupted,  the  Memory  and 
Senfes  are  extinguifhed,  but  Refpiration  and  the 
Motion  of  the  Heart  fubfift  :  As  for  the  Cere¬ 
bellum,  if  we  do  the  fame  thing,  Refpiration  and 
the  Motion  of  the  Heart  ceafe ;  hence  it  follows, 
that  the  Nerves  deftined  for  voluntary  Motions 
arife  from  the  Brain,  and  that  the  Nerves, 
whence  depend  the  fpontaneous  Motions,  arife 
from  the  Cerebellum.  6thly ,  The  Maladies  of 
the  Head  depend  all  upon  the  Compreffion  ;  the 
Pain  in  the  Head  is  caufed  by  the  Blood  which 
cannot  flow  freely,  and  therefore  caufes  a  great 
Pulfation  in  the  Arteries  •»  we  alfo  find  in  dead 
Bodies,  who  when  alive  were  fubjedl  to  thefe 
Evils,  the  Veffels  much  diftended,  and  filled 
with  a  grumous  Blood.  If  this  fwelling  aug¬ 
ments  fo  as  to  occafion  a  great  Compreffion, 
an  Apoplexy  would  enfue,  for  then  the  nervous 
Part  could  be  no  more  propelled  into  the 
Nerves  that  ferve  to  the  voluntary  Motions  j 
whilft  this  Preflion  will  not  extend  to  the  Ce¬ 
rebellum,  Refpiration  and  the  Pulfation  of  the 
Heart  will  fubfift.  As  for  the  Epilepfy  it  dif¬ 
fers  not  in  its  Cafe  from  the  Apoplexy,  but  in 
that  the  Preffure  is  not  the  fame  :  Let  us  fup- 
pofe  an  Artery  forms  an  Aneurifm  j  this  Ar- 

D  d  4  tery 
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tery  being  fweljed  will  beat  extraordinarily,  and 
by  thefe  Pulfations  will  make  the  Fluid  flow 
with  force  into- the  Nerves  ;  extraordinary  Con- 
vulfions  therefore  will  be  the  Confequence  of 
this.  The  fame  may  happen  by  Varices,  for 
thefe  Varices  will  comprefs  the  neighbouring 
Arteries,  which  by  the  Compreflion  will  fwell 
and  beat  ftrongly ;  hence  we  fee  an  Apoplexy 
may  follow  an  jfipilepfy.  A  Pally  often  fucceeds 
the  Maladies  we  have  mentioned,  it  differs  not 
from  thence  but  in  that  the  Compreflion  fubfifts 
always  uniformly  in  the  Nerves;  by  the  great 
Motion  we  fuffer  in  thefe  Difeafes,  there  hap- 
pens  by  fome  Diforder  that  a  part  of  the  Mar¬ 
row  which  gives  rife  to  certain  Nerves,  is  found 
always  com  prefled ;  from  this  Compreflion  fol¬ 
lows  a  Palfy  in  the  Members  where  thefe  Nerves 
terminate.  As  for  Convulfions  they  are  nothing 
but  a  kind  of  Epilepfy,  but  they  can  find  a 
Caufe  far  from  the  Brain,  as  if  an  Aneurifm 
happened,  for  example,  near  the  nervous  Plexus. 
jthly.  In  thofe  who  have  died  of  this  Malady, 
we  fee  a  great  Quantity  of  Serum  extravafated 
in  the  Brain.  There  were  Phyficians  who  looked 
on  this  Liquid  to  be  the  occafion  of  this  Dif- 
eafe,  but  it  is  only  the  effedt  of  it ;  the  Blood 
being  flopped  in  the  Veffels,  the  aqueous  Part 
is  preffed  out,  the  Brain  therefore  muft  fwim 
In  the  Serum.  Slbly,  We  lee  the  Nerves  are 
fent  into  the  Mulcles  to  caufe  Motion  in 
thofe  ;  but  there  are  more  Branches  in  propor¬ 
tion  in  the  Plexus’s  that  follow  the  Veffels. 
Whence  proceeds  this  ?  It  is  certain  the  Arteries 
have  occafion  for  a  great  deal  of  force  to  pro¬ 
pel  the  Blood  ;  thus  it  was  necefiary  to  give  it 
Nerves,  to  make  them  a<ff.  gtbly,  The  Nerves 
are  the  only  fenfible  Bodies ;  but  how  comes  it 
that  the  Brain  from  whence  they  rife  is  not  fen¬ 
fible  f 
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fible  ?  As  this  depends  upon  the  Union  of  the 
Soul  and  Body,  we  can  give  no  other  Reafon 
but  that  the  Marrow  of  the  Brain  forms  the 
Nerves,  and  it  is  only  by  thefe  Nerve.s  that 
Senfation  is  performed*  •  lothly,  As,  accord¬ 
ing  to  the  Principles  we  have  fuppofed,  the 
Nerves  adt  by  the  Fluid  which  flows  through 
their  Cavity,  it  is  a  neceflary  Confequence  that 
the  Nerves  can  a£t  no  more,  when  they  will  be 
tied  ^  but  we  don’t  fee  that  the  S enfes  muft 
there  be  extingtfiflied  ;  for  if  the  Soul  thinks 
every  where,  whence  comes  it  that  it  will  no 
more  be  fenfible  of  the  Impreffions  of  Objects, 
when  the  Nerves  will  be  tied  ?  All  this  again 
depends  upon  the  Laws  which  unite  the  Soul  to 
our  Body  ;  the  Pain  is  not  occafloned  but  by 
the  tearing  of  the  Solids :  if  it  were  not  necef- 
fary  to  caufe  Pain,  but  to  repel  the  nervous 
Fluid,  it  is  certain  that  when  we  tie  the  Nerves, 
we  fliould  feel  a  great  Pain  ;  for  it  then  fliould 
flow  back  with  a  great  deal  of  force,  flnce  the 
Efforts  of  the  Arteries  that  accompany  them 
would  make  them  return  with  greater  force 
than  many  Bodies  whole  Action  caufes  Pain  ; 
far  from  thinking  that  the  Reflux  of  the  Plui- 
dum  Nervofum  pccafions  the  Pain,  there  are 
occafions  where  the  Fluid  flows  into  the  Nerves 
in  a  larger  Quantity,  and  where  we  perceive 
an  extraordinary  Pain  ;  I  require  no  other 
Examples  but  a  few  certain  Convulfions,  as 
the  Tetanos  in  this  Malady,  where  the  Mufcles 
of  the  Spine  are  equally  extended  with  much 
force;  what  occafions  their  ftraitning,  if  not 
the  Finidum  Nervofum,  which  flows  in  great 
Quantity  ?  And  is  it  not  even  this  great  Quan¬ 
tity  of  Fluid  that  caufes  this  Pain?  ntbly 5 

When  the  Ffluidum  Nervofum  flows  equally 
every  where,  we  fee  'that  all  the  Parts  muft  bp 
a  •  '  f  N  equally 
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equally  extended ;  but  as  foon  as  more  Fluid 
will  flow' through  one  Nerve  chan  through  ano¬ 
ther,  the  force  of  the  Parts,  where  the  Nerve 
will  terminate  whofe  Fluid  will  flow  more  ra¬ 
pidly,  will  be  more  confiderable ;  and  this  is 
what  happens  when  we  move  ;  the  Soul  makes 
the  Fluidum  Nervofum  flow  into  the  Part  that 
is  moved  more  abundantly  than  in  that  which 
is  immoveable.  i2thly,  Whilft  the  Fluidum 
Nervofum  is  propelled  with  a  certain  force  every 
where,  we  may  move  eafily,  but  when  this 
Juice  is  exhaufted,  we  deep.  Let  us  examine 
what  is  Sleep. 

Ufa. 

Sleep. 

Sleep,  or  that  involuntary  A&ion  occaiioned 
by  a  long  Fatigue,  has  always  appeared  difficult 
to  be  explained,  yet  it  is  but  a  Series  of  Princi¬ 
ples  we  have  eftablifhed.  That  our  Body  may 
move  with  Facility,  it  is  neceffary  there  ffiould 
be  fome  Fluidum  Nervofum  lent  into  the 
Nerves,  and  that  there  be  no  Obftacle  to  flop 
it  in  its  Courfe.  If  thefe  two  Conditions  are 
wanting,  we  (hall  be  inactive. 

When  we  move,  the  Fluidum  Nervofum  dif- 
fi pates  by  degrees,  for  the  Soul  continually 
fends  a  great  Quantity  of  it,  which  never  re¬ 
turns  •,  it  is  neceflary  therefore  that  after  long 
Labours  no  more  nervous  Juice  be  found  in 
quantity  large  enough  to  move  our  Body. 
Perhaps  it  will  be  objected  againft  me,  that  in 
eating  very  much  and  often,  we  could  fupply 
this  Drowfmefs,  and  that  neverthelefs  Experi¬ 
ence  fhews  the  Aliments  cannot  difpofe  us  to 
fleep,  but  we  mull  have  fome  time  to  prepare 
the  nervous  Juice  ;  befides,  the  Aliments  taken 
to  excels  throw  us  into  a  fleep.  We  will  here¬ 
after 
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after  Chew"  what  is  the  Caufe  of  thefe  Phreno- 
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men  a. 

That  our  Fluids  may  flow  in  our  Bodies 
with  eafe,  the  Fibres  of  our  Veflels  muft  have 
a  certain  Tenfion,  if  it  were  not  extended, 
they  could  not  propel  the  Fluids  ;  the  Fibres 
Jofe  their  Tenfion  by  hard  Work,  becaufe  the 
Juice  that  filled  and  extended  in  filling  them, 
continually  evaporates ;  thefe  Fibres  not  being 
more  extended  fall  the  one  on  the  other ;  and 
hence  it  follows  that  thofe  of  the  Brain,  which 
are  much  fofter  than  thofe  of  the  others,  mull 
more  eafily  collapfe  •,  when  the  Mafs  of  the 
Brain  will  be  thus  collapfed,  the  nervous  Juice 
will  not  be  able  to  pafs  into  the  Nerves  as  be¬ 
fore  ;  thus  to  this  Facility  of  afting,  which  we 
perceive  when  we  have  enjoyed  fome  Reft,  La¬ 
bour  will  occafion  the  Succeftion  of  a  Languor, 
which  will  at  laft  oblige  us  to  reft. 

We  have  feen  in  fpeaking  of  the  Nerves, 
that  when  they  were  comprefied  ;they  could 
give  no  more  Motion  to  the  Body  •,  we  have 
juft  proved  that  they  are  comprefied  at  their 
Origin  by  the  collapfing  of  the  Brain  l  but  there 
is  ftill  another  Cornprefiion.  When  we  have 
waked  a  long  time,  Perfpiration  continually  takes 
away  the  mod  part  of  the  Blood,  that  which 
is  the  thickeft  remains  in  the  Veffels,  this  more 
grofs  Matter  permits  not  the  Blood  to  pafs 
eafily  through  the  Extremities  of  Arteries  that 
are  in  the  Brain  ;  thefe  Arteries  fhould  therefore 
fill,  and  filling  fhould  comprefs  the  Origin  of 
the  Nerves  of  all  the  Parts."  This  Compreftxon 
neceflarily  produces  a  Numbnefs  in  all  the  Body, 
flnce  it  is  an  hindrance  of  the  Fluidum  Nervofum. 

Thefe  three  Principles  being  laid  down,  we- 
eafily  explain  all  the  Phenomena  prefented  to  us 
by  Sleep ;  but  before'  we*  enter  into  a  Detail,  we 

muft 
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mu  ft  anfwer  one  Difficulty  which  occurs  at  firfr, 
viz.  the  Nerves,  which  ferve  the  Motion  of  the 
Heart,  ffiould  be  comprefled  as  the  others  ; 
neverthelefs  far  from  being  fo,  the  Heart 
beats  with  a  greater  force.  But  the  Nerves 
that  give  the  Heart  its  Action,  arife  from  the 
Cerebellum  ;  lor  the  Subftance  of  the  Cerebel¬ 
lum  is  very  ftrong,  t  lie  re  is  no  Cavity  there,  the 
Arteries*  that  carry  the  Blood  to  it  are  not  as 
large  as  thofe  of  the  Brain  ;  they  are  not  fhut 
up  as  in  the  Pleats  of  the  Marrow  j  the  venous 
Sinus’s  can’t  caufe  any  Compreflion  there  •,  as 
for  the  Brain,  it  is  foft,  interrupted  by  feveral 
Cavities,  filled  with  large  arterial  Trunks,  ex- 
pofed  to  the  Adtion  of  almoft  all  the  Blood  that 
enters  in  the  Cranium,  and  is  in  a  very  great 
Quantity.  All  this  fhews  that  the  Brain  fiiould 
lofe  its  Tenfion,  collapfe,  be  comprefled,  while 
the  Cerebellum  adts  as  ufual ;  nay,  as  the  Blood 
finds  an  Obftacle  in  the  Brain,  ic  muft  flow  with 
a  little  more  force  towards  the  Cerebellum  : 
Befides,  upon  account  of  the  fame  Obftacle  the' 
coronary  Arteries  that  give  in  part  the  Adtion 
to  the  Heart,  ffiould  receive  more  Blood.  All 
thefe  Reafons  evidently  prove  the  Motion  of 
the  Heart  muft  even  augment  during  fleep.  As 
for  Refpiration,  what  we  have  faid  of  the  Brain 
and  Cerebellum  proves  that  it  muft  fubfift 
during  Sleep  the  lame  as  the  Adtion  oi  the 
Heart  ;  the  Nerves  whfth  ferve  the  Motion  of 
the  Breaft,  come  from  the  Cerebellum  in  the 
fame  manner  as  thofe  from  the  Heart.  Let  us 
now  enter  into  the  Detail  of  the  Phenomena 
which  Sleep  offers  to  us. 

When  we  have  been  fatigued  by  Labour,  or 
have  waked  long,  the  nervous  Juice  is  difli- 
pated,  the  lwoln  Veffels  in  the  Head  comprefs 
the  Origin  of  the  Nerves,  the  Brain  that  has  loft. 

its 
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Its  Tenfion,  falls  down  and  augments  the  Com- 
preffion  ;  all  this  muft  produce  in  the  Nerves 
the  fame  effedt  as  a  Ligature  •,  the  Senfes  muft 
therefore  be  dull,  the  voluntary  Motions  fhould 
become  hard,  and  at  laft  ceafe  entirely :  As 
the  Neck  is  not  fuftained  but  by  the  Extenfors, 
and  that  there  is  need  of  an  Adtion  to  keep  them 
ftrait,  the  Head  fhould  by  its  weight  hang  down, 
becaufe  thofe  Mufcles  adt  no  more,  the  Eyes 
muft  (hut,  for  if  they  were  open,  it  would  be 
fiecefiary  that  the  Mufcle  that  raifes  the  Eye¬ 
lid  be  Shortened  ;  during  Sleep  it  receives  not 
nervous  Juice  enough  for  that,  therefore  it 
^  relaxes  and  lets  the  fuperior  Eye-lid  fall  down  ; 
in  a  word,  all  the  Limbs  are  lax,  fince  the 
Mufcles  that  move  them  receive  not  as  before 
the  Fluid  that  animates  them.  From  all  this  it 
follows,  that  Affedtions  of  the  Mind  depending 
on  the  Adlivity  of  the  Senfes,  muft  ceafe  while 
we  are  afleep. 

Whilft  Aclion  ceafes  in  the  Mufcles  that  are 
fubjedt  to  the  Will,  Motion  becomes  more  fen- 
fible  in  the  Heart,  and  Organs  of  Refpiration  ; 
we  have  accounted  for  it  elfewhere;  but  we 
muft  obferve  that  the  Mufcles  being  lax  in  the 
Extremities,  propel  the  Blood  no  more ;  the 
Fibres  fallen  down  fhut  up  the  Veins;  it  hap¬ 
pens  then  that  the  Heart  finds  more  Refiftance  : 
but,  as  we  have  proved  it  in  talking  of  the 
Pulfe,  the  Heart  can’t  find  any  Refiftance,  but 
its  Adtion  muft  become  greater.  Thefe  Obftacles 
which  are  in  the  Extremities,  occafion  the  Cir¬ 
culation  to  be  ftronger  in  the  Vifcera  ;  for  the 
Blood  not  being  able  to  continue  its  Way  towards 
the  Extremities,  is  thrown  in  greater  Quantity 
into  the  lateral  Veffels  which  it  finds  in  its  Way, 
i.  e.  into  the  Veffels  that  expand  in  the  Abdomen. 

In  what  we  have  juft  now  mentioned  we 
I  -  ■£  ‘  „  find 


find  many  very  curious  Phenomena,  ifi,  Tran- 
fpiradon  augments,  and  other  Secretions  uimi- 
nifh  ;  be  fide  that  the  heat  of  the  Bed  in  rare¬ 
fying  the  Skin  may  open  the  fecretory  Duds, 
we  mud  obferve  that  the  Blood  which  is 
thrown  in  greater  Quantity  into  the  Vifcera  of 
the  Abdomen,  fwells  the  Arteries:  This  fwel- 
ling  compreffes  the  fecretory  Duds  which  then 
can  receive  no  more  the  Fluid  they  were  ul'ed 
to  filtrate,  but  the  fecretory  Duds  of  the  Skin 
are  not  comprefled  after  the  fame  manner,  be- 
caufe  they  exteriourly  are  fupported  but  on 
Air  ;  befides,  they  are  for  the  molt  part  but 
arterial  Extremities,  or  their  Pores  ;  thus  no¬ 
thing  could  hinder  the  Fluids  continuing  their 
Way  through  thefe  Orifices,  idly.  The  Parts 
are  nourifhed  better  during  Sleep;  for  lei's  So¬ 
lids  are  loofened  then,  fince  the  Mufcles.  are  in- 
adive,  the  reft  which  reigns  throughout  the 
Body,  occafions  that  the  nourifhing  Parts  may 
be  better  applied  to  the  Solids,  for  they  find  no 
Obftacle  in  the  Motions  that  the  Mufcles,  when 
they  ad,  imprefs on  thofe  Parts  which  lhould  repair 
the  nourifhing  J uice ;  while  the  Obftacles  diminifh, 
the  Force  that  applies  the  nourifhing  Juice  to  the 
Solids  augments,  as  we  have  proved,  for  it  is  the 
Adion  of  the  Heart ;  befides,  by  that  ftronger  Ac¬ 
tion  of  the  Heart  the  Chyle  changes  eaftiy  into 
Lymph  and  Blood  ;  this  follows  from  what  we 
have  eftablifhed  when  fpeaking  about  the  Cir¬ 
culation  :  Befides,  the  Blood  circulating  no 
more,  if  we  may  fo  fay,  in  the  Extremities, 
and  not  being  able  to  pafs  as  before  through 
the  Brain,  it  is  reduced  to  circulate  almoft 
through  all  the  Vifcera  of  the  Abdomen  ;  but 
in  following  this  Courfe  which  is  the  fhorteft, 
it  is  obliged  to  pafs  the  oftener  through  the 

Lungs,  which  are  tire  true  Organs  that  prepare 
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she  Chyle,  and  change  it  into  a  nourifhing 
Juice.  In  a  word,  the  Vehicles  that  enclofed 
the  Fat,  and  were  emptied  by  the  Adion  of 
Mufcles  fill  by  degrees  with  a  new  041 ;  the 
little  Arteries  that  the  Mufcles  had  too  much 
imprefied  by  their  Motions,  open  by  degrees  : 
all,  in  fhort,  fills,  and  is  repaired  becaufe  of 
this  foft  and  uniform  Motion  we  perceive  during 
Sleep  ;  on  the  contrary,  all  is  deftroyed  and 
emptied  in  our  Body  by  the  Irregularity  of 
Motions.  3 dly.  During  Sleep  the  Fluidum  Ner- 
vofum  filtrates  by  degrees,  and  flows  in  its 
Receptacles  j  and  at  latt,  after  feven  or  eight 
Hours  reft,  there  is  a  Quantity  large  enough, 
to  wind  our  Machine  up  again.  4 tb!y.  That 
which  is  loft  by  Tranfpiration  during  Sleep,  is 
more  in  Quantity  than  all  the  aqueous  Farts 
of  our  Aliments  and  Blood  ;  the  moderate  Mo¬ 
tion  then  in  our  Body,  cannot  loolen  but  very 
lew  oily  and  thick  Farts ;  on  the  contrary,  it 
fixes  more  thofe  fort  of  Parts,  as  we  have 
proved  j  but  when  we  wake,  the  Ad  ion  of 
the  Mufcles  cauie  Matters  to  evaporate  that 
compofe  the  Solids  of  our  Body  j  hence  it  fol¬ 
lows,  that  when  we  deep  we  have  no  need  of 
eating,  as  we  have  when  awake  ;  this  will  ap¬ 
pear  ftiil  more  clear,  if  we  confider  that  the 
nervous  Juice  of  the  Mufcles  is  not  loft,  fince  it 
is  not  lent  there,  and  that  all  fills  and  is  re¬ 
paired,  as  we  have  proved  •,  we  may  be  a  long, 
time  therefore  without  eating,  provided  we  but 
deep  ;  but  if  we  wake,  and  move,  we  mult 
eat  often.  5/My,  The  Fibres  of  the  Brain  of 
Infants  are  very  foft,  they  will  coilaple  there¬ 
fore  fooner  than  in  old  Men  in  whom  they  are 
dry  ;  which  is  the  Reafon  that  the  Fcetus  deeps 
always  in  the  Lap  of  its  Mother,  and  that  In¬ 
fants  deep  tpore  than  Adults  and  Old  Men, 
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Befides,  the  foit  Fibres  of  Infants  have  not 
force  enough  to  divide  the  thick  Subftances 
which  are  in  the  Veffels  ;  there  mu  ft  then  be 
formed  a  Plethora  in  their  Brain,  and  the  Com- 
preffion  caufed  by  that  Swelling  will  caufe  fleep, 
6 tbly.  If  we  fleep  too  long,  Tranfpiration  flops, 
our  Head  is  heavy,  we  are  weak,  become  fat, 
and  Phlegm  is  gathered  :  We  have  faid  that 
the  Vehicles  of  the  Fat  fills  during  Sleep  the 
fame  as  the  glandular  Fibres  ;  thefe  Veficles 
and  Glands  filled,  comprefs  the  fecretory  Veflels, 
and  hinder  them  thus  from  receiving  the  Liquor 
that  they  carried  out ;  befides,  the  aqueous  Part 
that  diffipates  almoft  during  Sleep,  deprives  the 
Blood  of  a  Vehicle;  thus  the  grofs  Parts  muft 
form  a  Plethora  every  where:  Tranfpiration 
muft  ceafe  therefore  in  the  fame  time.  As  for 
what  regards  the  Head,  the  Veflels  fwell  always 
more  when  we  fleep  ;  in  a  word,  by  long  Sleep 
the  Swelling  becomes  fo  great,  the  capillary 
Veflels  and  the  Veins  are  compreffed  by  the 
large  Arteries,  the  Blood  cannot  therefore  re¬ 
turn,  and  we  neceflfarily  muft  be  heavy  ;  but 
this  fame  Compreffion  that  hinders  the  Blood’s 
return,  ft  i  1 1  flops  the  nervous  Juice  at  theQrigin 
of  the  Nerves ;  thus  the  juice  will  not  be  able 
to  flow  in  the  Extremities,  and  we  fhall  find 
ourfelves  without  Strength,  fince  the  Soul  can¬ 
not  fend  that  Fluid  to  move  the  Mufcles  ;  but 
at  laft  the  Pulfation  of  the  Veffels  will  be  lo 
confiderable,  that  their  Pulfations  will  caufe  dif- 
agreeabie  Impreflions  which  will  wake  us  in 
Surprize,  and  will  hinder  us  from  fleeping  more. 
As  for  the  Fat,  it  is  evident  it  muft  be  gathered 
in  a  greater  Quantity  in  thofe  who  fleep  too  long  » 
for  as  no  Piffipation  is  formed  by  the  Aft  ion 
of  the  Mufcles,  neither  by  the  Tranfpiration, 

the  oily  Veficles  will  necefia-rilv  fill  more  ;  this 
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Defeft  of  cutaneous  Tranfpiration  occafions  the 
Phlegm  to  filtrate  in  greater  Quantity  ;  this 
follows  from  what  we  have  faid  on  the  fubjedt 
of  Secretions ;  befides,  the  Blood  always  flop¬ 
ping  more  in  the  Head,  the  Vefiels  which  run 
to  the  pituitary  Filtres  receive  more  of  it,  and 
bring  them  more  Phlegm.  jlhly,  When  we 
wake,  we  yawn,  extend  the  Arms,  are  more 
active,  have  more  vivacity  of  Spirit ;  as  the  ner¬ 
vous  Juice  did  not  flow  in  the  Mufcles  during 
fleep,  all  their  Fibres  were  languifhing;  we 
muft  therefore  contract  them  all  to  open  the 
Pafiage  for  the  nervous  juice  that  was  filtrated 
in  the  Brain :  but  this  is  made  by  the  Contrac¬ 
tion  they  enter  into  when  we  extend  the  Mem¬ 
bers  :  yawning  proceeds  from  the  fame  Reafon, 
as  we  may  fee  by  what  we  have  already  faid. 
This  nervous  Juice  which  enters  in  the  Mufcles, 
and  is  gathered  in  a  great  Quantity,  occafions 
greater  Agility,  for  the  Soul  may  fend  a  great 
deal  of  it  in  the  Nerves  to  move  the  Parts  ; 
thus  much  would  the  fupreme  Being  have  the 
"Vivacity  of  Spirit  depend  on  the  Motion  of  the 
Fluids  in  the  Brain.  But  this  Motion  is  much 
'  more  eafy  and  large,  when  there  has  been  ga¬ 
thered  there  a  vaft  Quantity  of  nervous  Juice, 
and  when  the  Fibres  have  retaken  their  Tenfion 
in  filling  •,  and  this  is  fo  during  fleep. 

Our  Principle,  as  we  have  feen,  is  eafily  ap¬ 
plied  to  all  the  Phenomena  which  arife  from 
Sleep ;  it  is  ftill  confirmed  by  the  Aftion  of 
Caufes  that  make  us  drowfy.  ijl.  Solid  and 
tenacious  Aliments  taken  in  too  great  a  Quan¬ 
tity,  make  us  fleep,  becaufe  the  Aliments  dif¬ 
ficult  to  divide  form  a  thick  Fluid  that  cannot 
eafily  pafs  through  the  arterial  Extremities  of 
the  Brain  •,  hence  they  occafion  a  Plethora 
which  caufes  Compreffion  ;  befides,  as  thefe 

E  e  ,  Matters 


Matters  are  tenacious,  they  flop  Tranfpiration, 
as  Sanftorm  obferved  ;  hence  it  follows,  that 
there  will  be  a  Plethora  in  the  Brain,  and  con- 
fequently  a  Compreffion.  zdly ,  Fermenting  Li¬ 
quors  make  People  fleepy,  becaufe  thefe  Liquors 
contain  Principles  that  rarify  very  much  ;  thefe 
Principles  in  occupying  much  Space  dilate  the 
Arteries  of  the  Brain,  and  comprefs  it  con  fe¬ 
quently  it  is  thus  that  Opium  a&  as  well  as 
very  fpirituous  Aroma  ticks,  that  have  not  much 
Sharpnefs.  %dly,  Subdances  that  allay  Pains, 
procure  a  foft  Sleep  ;  the  Soul  by  the  Laws 
which  join  it  to  the  Body  cannot  perceive  the 
Pain, becaufe  that  it  doth  not  caufe  Motion  in  the 
Brain  j  but  when  the  Painceafes,  the  Fibres  of  the 
Brain  being  relaxed  collapfe,  and  caufe  the 
Compreffion  that  occafions  deep  ;  hence  we  may 
fee,  that  contrary  Reined ies  may  occafiorr 
deep-,  when  four  Milk  caufes  Convulfions  and 
Cholicks  in  Children,  the  Abforbents  that  pro¬ 
duce  the  Acid,  produce  deep  *,  in  Maladies 
whofe  great  Heat  is  the  Principle,  the  refrediing 
Remedies  will  be  fomniferous,  £s?r.  4 ihly.  The 

great  Heat  throws  into  Drowfinefs  the  Rare- 
faftion  that  it  caufes  in  the  Fluids,  the  Evapo¬ 
ration  of  the  moft  duid  Parts  of  the  Blood,  the 
Relaxation  they  produce  in  the  Fibres,  mud:  n> 
cedarily  produce  Sleep.  Cold  may  occafion  the 
fame  thing,  becaufe  in  dopping  Tranfpiration, 
it  caufes  a  Plethora  that  compreffes  the  Brain. 
$tblyr  The  Tranquillity  of  the  Mind  procures 
Sleep  for  the  Brain  is  not  then  agitated  by  the 
Soul.  Thus  abandoned,  if  we  may  fo  fay,  by 
itfelf  it  may  collapfe,  if  its  Fibres  are  noc  well 
extended  i  it  is  only  in  calming  the  Mind  that 
the  Noife  of  the  Rivulets  aad  Winds  lull  us  to 
deep.  This  dumb  and  uniform  Noife  draws  our 

Attention 
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Attention  without  moving  us,  and  hence  re¬ 
moves  from  bur  Mind  the  Thoughts  that  might 
trouble  us  ;  we  may  fay  the  fame  thing  of  the 
Sounds  of  Inftruments  which  produce  this  effeft. 
6tbly,  Whatever  can  hinder  the  Blood  from 
circulating  into  the  Brain  mutt  neceflfarily  make 
us  drowfy ;  for  then  the  Fibres  become  flaccid 
and  collapfe  •,  hence  great  Evacuations  are  fol¬ 
lowed  by  Sleep.  Jtbly,  All  Accidents  that  may 
caufe  a  Compreflion  in  the  Brain,  Ihould  caufe 
Sleep.  Thus  Obfervations  fhew  us,  that  Ab- 
fceffes,  ex trava fated  Fluids,  Contufions,  and 
Sinkings  of  the  Cranium  produce  Drowfidefs. 

Juft  as  all  that  comprefles  the  Brain,  and  oppoles 
the  Paffage  of  the  nervous  Juice  into  the  Nerves, 
produce  Sleep,  whatever  will  produce  a  contrary 
Effect,  will  keep  us  from  Drowfinefs  ;  Paffions, 
Pain,  fliarp  and  fpirituous  Matters  always 
put  us  in  a  State  where  the  Fibres  are  found  ex¬ 
tended  and  agitated.  We  eafily  fee  that  (harp 
Matters  can  produce  this  Motion  ;  but  as  for 
Paflions  and  Pain,  the  Being  that  keeps  the 
Soul  and  Body  in  a  mutual  Dependence,  can 
only  teach  us  the  manner  in  which  the  Brain  is 
troubled  when  the  Soul  is  agitated ;  but  what- 
foever  it  be,  the  effedt  of  Paffions  is  always  a 
Motion  in  the  Brain.  This  Motion  makes  the 
nervous  Juice  flow,  and  hinder  the  Brain  from 
being  compreffed  bv  the  Veffels,  or  collapfing 
of  itfelf. 

Remarks  on  the  Eye. 

The  Skin  and  Epidermis  which  runs  over  the 
Otbit,  form  the  Eye-lids,  they  cover  two 
Mufcles  that  unite  each  Corner  of  the  Eye, 
and  fliut  them  when  they  contract •,  under  every 
one  of  thefe  Mufcles  there  is  a  Cartilage  that 
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is  alfo  fixed  in  the  fame  manner  to  the  Angles 
of  the  Eye*,  thefe  Cartilages  keep  the  Eye-lids 
firm,  fo  that  thefe  Cartilages  are  covered  with¬ 
in  by  a  fine  Membrane  in  which  we  fee  the 
Orifices  into  which  the  lacrymal  Gland  is 
difcharged  *,  on  the  Borders  that  are  garnifhed 
with  Hair,  Glands  are  found  which  filtrate 
a  Kind  of  Wax  to  hinder  the  Etfufion  of 
Tears. 

To  form  an  Idea  of  the  Structure  of  the  Eye, 
let  us  fuppofe  that  we  raife  the  Eye-lids:  The 
fil'd:  Membrane  we  meet  with  is  that  called 
Conjunctiva,  becaufe  in  expanding  on  the  Eye 
and  afterwards  under  the  Eye-lids,  it  is  the 
tie  of  it  ;  this  Membrane  being  raifed,  we  find 
the  Globe  of  the  Eye ;  the  lefs  Part  of  that 
Globe  is  environed  with  the  Tendons  of  four 
Mufcles  that  re-unite  to  the  Cone  at  the  bottom 
of  the  Orbit  *,  two  of  thefe  Mufcles  are  lateral, 
the  other  two  are  the  one  inferior  the  other  fu- 
perior ;  they  ought  therefore  to  draw  the  Eye 
upwards,  downwards,  and  towards  the  Sides, 
fin  ce  they  aft  feparately.  From  the  bottom  of 
the  Orbit  there  arifes  another  Mufcle  that  paffes 
into  a  Ring,  which  is  at  the  internal  Angle  of 
the  Eye  5  it  mounts  afterwards  on  the  Globe, 
where  it  fixes  *,  from  the  inferior  Bottom  of  the 
Orbit,  near  theNofe,  parts  another  fmall  Mufcle 
which  goes  towards  the  external  Angle,  and 
behind  mounts  on  the  Globe  of  the  Eye,  and 
fixes  under  the  Abdu&or  ;  thefe  two  Mufcles 
draw  the  Eve  towards  the  Nofe,  when  we  look 
at  its  Point. 

When  we  have  taken  away  all  thefe  Mufcles, 
we  find  the  firft  Membrane  that  invefts  the  Eye  : 
to  follow  it  well,  let  us  take  it  from  its  Ori¬ 
ginal.  The  Optick  Nerve  enters  into  the  Orbit 
covered  with  the  Dura  Mater  j  after  it  has  gone 
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out  of  the  Hole  this  Membrane  fwells,  and  forms 
a  Globe  ;  it  is  very  hard,  and  for  which  reafon 
we  call  it  Sclerotic,  but  at  the  anterior  Part  it 
becomes  tranfparent,  and  in  that  Part  takes  the 
Name  of  Cornea. 

The  Pia  Mater,  which  is  the  internal  Membrane 
of  the  Optick  Nerve,  follows  the  Membrane 
of  the  Dura  Mater,  and  forms  a  fecond  Globe 
with  it  ;  but  when  it  is  come  to  the  Cornea,  it 
divides  and  finks  behind  ;  at  the  Place  where  it 
draws  back,  it  feparates  into  two ;  the  Internal 
is  thrown  on  the  vitreous  Humour,  and  runs  to 
the  Cryftalline ;  it  is  this  ciliary  I. igament  that 
is  bordered  with  a  Circle  of  Veftels  ;  the  ex¬ 
ternal,  after  four  or  five  Lines,  ends,  and  hY 
that  means  leaves  a  Hole  in  the  middle,  has 
divers  Colours,  and  forms  that  which  we  call 
Iris  ;  the  Space  that  feparates  the  Iris  from  the 
Cornea,  is  called  the  Camera  anterior  ;  but  there 
is  no  interval  between  the  Iris  and  Cryftalline; 
thus  the  Camera  pofterior  is  but  a  Chimera. 

The  Subftance  of  the  Nerve  after  its  entry 
into  the  Eye,  interiourly  at  the  Side  of  the  Axis, 
•forms  a  Membrane  which  ferves  for  the  Cryftal¬ 
line,  and  which  we  call  the  Retina  ;  large  Ar¬ 
teries  that  accompany  it  at  its  entry,  extend  on 
all  Sides  with  it ;  we  have  even  there  obferved 
lymphatick  VefTels. 

The  interior  Part  of  the  formed  Globe,  as 
we  have  juft  defcribed  it,  is  filled  with  a  Fluid  ; 
•the  Matter  that  fills  the  pofterior  Part  of  the 
Eye  -is  called  the  vitreous  Humour  ;  it  is  en- 
clofed  in  VefTels  continued  to  thofe  that  filtrated 
it,  and  receive  it  again  to  carry  it  back  into 
the  Veins.  ’ 

This  Humour  fills  all  the  Space  which 
embraces  the  Retina,  in  an  elliptick  Cavity  on 
■the  forepart ;  on  this  Cavity  is  applied  the 
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Cryftaliine,  which  is  a  true  Lens  cpmpofed  of 
Veflels  which  arife  from  thofe  that  are  in  Streaks 
on  the  ciliary  Procefles  •,  the  Humour  is  carried 
into  the  Streaks  by  continued  Veflels.  The 
Cryftallme  is  fixed  in  its  Cavity  by  the  fine 
Membrane  that  envelops  the  vitreous  Hu¬ 
mour  :  the.  Space  that  is  extended  from  the 
Cryftaliine  to  the  Cornea,  is  filled  with  a  Fluid 
called  the  Aqueous ,  which  flows  continually 
through  lymphatick  Arteries,  and  is  repumped 
by  Veins. 

All  thefe  Humours  arife  from  the  fanguinary 
Veffels  that  enter  near  the  Root  of  the  Optick 
Nerve,  and  which,  after  being  come  to  the 
choroide  Membrane,  forms  many  Circumvo¬ 
lutions,  perfectly  well  defcribed  by  Ruyfcb  » 
thefe  Veflels  fecrete  a  blackilh  Fluid  in  the  in¬ 
ternal  Surface  of  the  Choroides  and  Uvea.  The 
Nerves,  after  having  entered  near  the  Optick 
Nerves  form  Rays  that  embrace  the  Globe  of 
the  Eye. 

This  is  the  Image  of  that  wonderful  Organ, 
deprived  of  which.  Animals  would  be  in  en¬ 
tire  Darknefs  •,  in  a  word,  to  know  the  ufe  of 
its  Structure,  let  us  in  a  few  Words  examine  the 
Nature  of  Light,  the  Colours  that  it  forms, 
and  the  Ruies  it  follows  in  its  Motions. 

The  Light  or  the  fiery  Matter  is  nothing  but 
a  gathering  of  very  Tubule  Bodies,  that  part 
luminar.y  Objects  with  an  incredible  rapid  Mo¬ 
tion  ;  this  Matter  is  enclofed  in  all  Bodies,  it 
efcapes  as  foon  as  it  has  its  Liberty  •,  it  feems 
that  it  is  compofed  of  very  elaftick  Parts, 
which  are  Ihot  forwards,  by  their  Spring,  as 
foon  as  they  are  free  from  the  Bonds  that 
tie  them. 
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The  Differences  found  between  thefe  Senfa- 
tions  or  Colours,  proceed  from  the  Difference 
of  the  luminous  Corpufcles ;  there  are  Rays  that 
excite  in  our  Eyes  one  Senfation,  others  excite  in 
it  a  different  one  ;  in  fhort,  every  Senfation 
made  in  the  Eye  is  occafioned  by  different  lumi¬ 
nous  Bodies. 

This  difference  of  Rays  may  be  eafily  ipro- 
ved.  Let  us  take  a  Prifm,  and  apply  it  to  a 
Hole  made  in  the  Window  of  a  dark  Room,  the 
Rays  that  will  pals  through  that  Prifm  will  be 
divided,  fome  will  be  red,  others  blue,  &c. 
if  we  intercept  all  the  Rays  except  the  red  ; 
if  we  make  thefe  Rays  pafs  through  Glaffes  of 
different  Forms  *,  if  we  make  them  fall  on  dif¬ 
ferent  Bodies,  they  will  not  change  in  relation  to 
their  Colour.  We  obferve  the  fame  in  other 
Rays  ;  much  more  when  we  colleCt  them  into 
a  Focus,  they  iffue  out  without  doling  their 
Colour  ;  that  which  was  red  before  it  was  united, 
is  the  fame  when  it  is  feparated.  Another  Phae- 
nomenon  in  obferving  the  difference  of  coloured 
Rays,  is,  that  they  fuffer  not  the  RefraCtions ; 
they  pafs  not  through  the  fame  Bodies  ;  they  are 
united  in  the  Focus  the  one  before  the  other, 
which  is  the  caufe  of  the  imperfection  of  Te- 
lefcopes. 

It  appears  therefore  evident  that  the  Colours 
are  formed  by  different  Rays ;  thus  the  one 
can  be  extended  on  a  Body  when  the  others 
will  be  reflected,  and  confequently  the  Objects 
can  appear  to  us  differently  coloured  ;  but  when 
all  the  Rays  are  reflected,  the  Bodies  will  appear 
white  •,  this  is  proved  by  the  Reunion  of  all  the 
Rays  of  the  Prifm,  in  a  Focus ;  in  the  Point 
where  all  the  Rays  are  reunited,  they  form  a  very 
white  Colour. 

F  f  4 


All 


424- 


All  thefe  Rays,  in  dividing  Objects,  in  pene', 
trating  them,  and  in  falling  on  their  Surface, 
follow  Rules  which  we  mult  know,  to  under- 
iland  the  ufe  of  the  Eye  all  the  Parts  of  this 
Organ  have  been  difpofed  according  to  the 
Laws  Light  follows  in  its  Motions  j  thefe  are 
the  principal. 

The  Rays,  in  proportion  as  they  are  di- 
ftant  from  the  Point  whence  they  come,  remove 
the  one  from  the  other  •,  we  may  fee  this  in 
receiving  the  Rays  of  the  Sun  through  a  Hole  of 
a  Window  in  a  dark  Room  *,  thefe  Rays  form 
a  Cone  whofe  Point  is  at  the  Plole  through 
which  it  enters  ;  this  is  the  Caufe  partly  that  we 
fee  but  weakly  diftant  Objects. 

When  the  Rays  fall  on  fome  Surface  that  op* 
pofes  their  Motion,  they  are  reflected  according 
to  the  fame  Laws  as  an  Ivory  Ball  which  falls 
on  a  Marble  Table ;  but  in  Refractions  different 
Laws  follow;  the  feiifible  Bodies  going  from 
the  Air  obliquely  into  the  Water,  remove  from 
the  Perpendicular  ;  but  the  contrary  happens  in 
the  Rays  of  Light ;  when  they  fall  obliquely 
from  the  Air  in  a  more  denfe  Medium,  they  break 
in  entring  in  that  more  denfe  Medium,  and  ap¬ 
proach  the  Perpendicular ;  but  they  are  dir 
ftanced,  when  they  enter  from  a  more  denfe 
Medium  into  a  more  rare  one. 

To  find  out  the  Reafon  of  this  Phenomenons 
we  muff:  obferve,  i That  the  Air  is  com- 
pofed  of  branchy  Parts ;  thus  Light  muff  find 
more  difficulty  to  move  there  than  in  denfe 
Bodies,  whofe  Parts  are  thicker  and  more  folid 
than  thole  of  the  Air  ;  it  is  for  this  Reafon  that 
we  have  more  trouble  in  walking  in  a  Wood  cut 
down  than  in  a  Foreft  where  there  are  large 
Trees.  2 dly,  All  Bodies  that  move  obliquely 
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towards  a  Plane,  have  two  Directions  in  relation 
to  that  Plane  ;  the  one  is  a  parallel  Line  to  the 
Plane,  the  other  a  Perpendicular  ;  the  Body- 
moves  obliquely,  follows  a  Line  more  or  lets 
near  one  of  thefe  two  Directions ;  according  to 
the  Impulfe  made  by  that  Direction,  when  it  finds 
a  greater  hindrance  in  one  of  thefe  two  Di¬ 
rections,  they  approach  one  another  ;  but  in 
the  Point  where  the  Rays  fall  between  the  Air 
and  Water  for  example,  they  find  a  greater 
Difficulty  to  move  in  the  Air  than  in  the 
Water,  as  we  have  juft  proved ;  they  mult 
therefore  turn  and  ‘approach  to  the  perpendi¬ 
cular  Line  in  entring  into  the  Water. 

From  thefe  Principles  it  follows,  that  the 
Rays  coming  from  a  Body  which  is  in  the  Air 
on  a  convex  Glafs,  mult  be  reunited  in  a  cer¬ 
tain  Point  ;  for  the  Ray  of  Light,  which 
from  the  ObjeCt  will  pafs  through  the  middle 
of  the  glaffy  Globe,  will  fall  perpendicularly  ; 
thus  having  but  this  Direction  it  will  continue 
its  Way,  without  removing  on  either  Side ; 
but  the  Rays  that  fall  at  the  Side,  meet  an  ob¬ 
lique  Plane  •,  thus  they  mult  approach  to  the 
Perpendicular,  and  unite  confequently  at  a  cer¬ 
tain  Diftance  •,  according  as  the  Glafs  will  be 
more  or  lefs  convex,  thefe  Rays  will  be  joined 
nigher  or  farther  •,  if  the  Glafs  is  fpherical, 
they  will  be  united  in  going  from  the  fourth 
part  of  the  Diameter  ;  if  it  is  elliptical,  they 
will  meet  at  the  rnoft  diftanx  Focus. 

Before  we  apply  what  we  have  faid,  it  only 
remains  for  us  to  obferve  if  the  Rays  fell  on  a 
Paper  in  the  fame  Order  that  they  part  from 
an  ObjeCt,  they  would  paint  that  ObjeCt  on  the 
Paper.  Experience  alfo  teaches  us,  thac  if 
through  the  Hole  of  a  Window,  we  receive  a 
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Ray  on  the  Paper  in  a  dark  Room,  the  Ob- 
jeds  whence  the  Rays  part  is  painted  on  the 
Paper  •,  but  as  the  Rays  are  always  removed,  it 
happens  that  the  Rays  which  come  from  one 
Point  of  one  Objed  are  mixed  with  thofe 
which  come  from  another  Point.  Thus  the 
Image  would  be  much  more  diftind  if  we  could 
gather  in  one  Place  only  all  the  Rays  that 
part  from  the  fame  Point  of  the  Objed  ;  and 
this  is  done  by  the  means  of  Glaffes.  I  prelent, 
for  example,  an  Arrow  before  a  Glals  •,  the 
Point  of  that  Arrow  will  fend  Rays  over  all 
the  Glafs  ;  that  which  falls  perpendicularly 
pa  lies  without  turning,  but  the  others  break  in 
falling  on  the  Glafs,  and  are  united  at  the 
Perpendicular.  If  the  Point  of  the  Dart  is  at 
the  right  Side  of  the  Glafs,  its  Rays  will  be 
united  at  the  left  Side  ;  as  for  the  Rays  that 
will  come  from  the  other  Extremities  they  will 
be  united  at  the  right  Side  of  the  Glafs  :  If  we 
let  thefe  Rays  fall  on  Paper  at  the  Point  where 
they  are  united,  the  Image  will  be  perfed,  and 
we  fhall  render  it  confufed  in  approaching  or 
in  diltancing  the  Glafs. 

By  all  we  have  been  faying,  we  plainly  fee 
the  Reafon  of  what  pafies  in  our  Eyes.  The 
Globe  of  the  Eye  is  a  dark  Room,  where  the 
Rays  enter  through  the  Holes  of  the  Uvea, 
and  where  they  are  to  be  united  in  the  fame 
manner  as  when  they  pa  fifed  through  the  Glafs  juft 
now  mentioned  *,  thofe  that  come  on  the  right 
Side,  are  united  to  a  Point  at  the  bottom  of 
the  Eye  at  the  left  Side  •,  thofe  that  come  from 
above,  are  united  below,  thofe  from  below  and 
from  the  left  Side,  are  in  the  fame  manner  united 
above  and  at  the  right  Side  ;  and  hence  it  follows, 
that  the  Image  of  Objeds  muft  be  turned  upfide 
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down  in  the  Eye ;  but  this  cannot  fhew  us 
the  Qbjedts  thus  placed.  We  bring  back  the 
parts  of  the  Qbjedts  jn  the  fame  Line  through 
the  which  we  have  received  their  Rays  ;  thus 
we  bring  back  at  the  right  Side  the  Impreftion 
made  at  the  left  Side  of  the  Eye  ;  it  is  thus  that 
a  blind  Man  who  keeps  a  Stick  in  his  right 
Hand  gropes  the  Objedts  which  are  at  the  left, 
carries  them  by  the  Impreffion  they  make,  on 
the  right  hand  by  means  of  the  Stick. 

The  Images  of  Objedts  are  painted  at  the  Bot¬ 
tom  of  the  Eye  in  the  fame  manner  as  they  are 
painted  on  the  Paper,  when  we  receive  the  Rays 
that  enter  through  the  Hole  of  a  Window  on  a 
Lens.  When  the  Rays  fall  on  the  aqueous  Hu¬ 
mour  they  bend,  they  fall  obliquely  on  the 
Surface  of  the  Cryftalline,  which  is  more  denfe 
than  the  aqueous  Humour,  they  muft  bend  {fill 
more,  and  approach  one  another  in  a  perpendicu¬ 
lar  Line  :  they  at  laft  fall  on  the  concave  Surface 
of  the  vitreous  Humour,  which  is  lefs  denfe  than 
the  Cryftalline ;  they  ought  therefore  to  be  di- 
ftant  from  the  perpendicular  Line,  and  to  bend 
ftill  in  approaching  one  another.  By  this  we 
fee  that  Boerhaave  is  miftaken,  when  he  gives  the 
vitreous  Humour  no  other  ufe  but  to  facilitate  the 
Motions  of  the  Cryftalline. 

Thefe  Rays  thus  bended  unite  at  a  greater  or 
leffer  Diftance,  according  to  the  convexity  of  the 
aqueous  and  cryftalline  Humour,  or  according 
to  the  diftance  of  Objedts.  If  the  Cryftalline 
is  a  portion  of  a  Sphere  where  the  Rays  part, 
the  Rays  unite  nearer  to  it.  In  a  portion  of  a 
large  Sphere,  its  Focus  is  found  more  diftant. 
The  Objects,  according  to  their  Diftance,  go 
from  or  approach  the  reunion  of  the  Rays,  the 
diftant  Objects  fend  Rays  lefs  diverging  than  thofe 
that  unice  fooner. 
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Thefe  two  Phenomena  give  us  the  Reafon'why 
Old  Men  fee  not  diftindtly  the  Objedts  but  when 
they  are  far  from  them;  the Cryftalline  dries  and 
flattens  by  Age ;  thus  the  Rays  mull  unite  on  that 
fide  of  the  Retina.  To  obviate  this  Inconvenience, 
we  nmft  place  the  Objedts  at  a  greater  Diftance  ; 
then  the  Rays  that  terminate  at  the  Cryftalline, 
are  united  fooner,  as  we  have  already  faid  ;  thus 
they  can  paint  Objedts  on  the  Retina.  We  fhall 
farther  remedy  this  Inconvenience,  in  bending  the 
Rays  to  difpofe  them  to  unite ;  and  this  is  done 
by  the  convex  Glafies  of  Spedtacles. 

If  the  flattened  Cryftalline  diftances  the  re¬ 
union  of  the  Rays,  its  Convexity  approaches  it 
too  nigh,  fince  it  is  a  Portion  of  a  very  fmall 
Sphere,  and  it  is  this  that  happens  in  thofe 
who  are  fhort-fighted :  the  Rays  gathered  be¬ 
fore  they  arrive  at  the  Retina,  can  form  there 
no  Image ;  the  farther  the  Objedts  are,  the 
nigher  will  the  re-union  of  thefe  Rays  be  to 
the  Cryftalline,  for  the  Rays  are  lefs  diverging ; 
we  mult  then  approach  the  Objedts  of  the  Eyes, 
fo  that  the  Rays  that  part  from  them  may  be 
united  at  a  farther  Diftance  ;  the  concave  Glafies 
will  produce  the  fame  Effedt,  fince  they  will 
remove  the  Rays  in  the  fame  manner  as  if  they 
came  from  a  nigh  Objedt. 

By  thefe  Phenomena  we  fee  that  the  Soul 
perceives  not  the  Objedts,  but  on  the  occafion 
of  the  diftindt  Image  which  is  formed  in  the 
Eye  ;  and  hence  it  follows,  that  we  can’t  clearly 
fee  Objedts  from  far  off ;  for  the  Angle  the  Rays 
that  come  from  it  forms  is  too  fmall,  when 
the  Diftance  is  great ;  confequently  the  Image 
of  a  large  Body  can  be  reduced  to  one  Angle 
Point,  and  hence  will  be  confuted  ;  for  if  the 
Image  of  the  Parts  will  be  but  one  Point,  their 

Rays  will  fall  in  one  Point,  To  fee  therefore 
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clearly  thefe  diftant  Objects  we  mud  diverge 
thefe  Rays  that  fall  in  the  fame  Point,  and  this 
the  Telefcopes  do  perfectly  well  in  rendering  the 
Rays  divergent. 

The  difference  of  Angles  which  the  Rays  of 
diftant  and  near  Bodies  form,  gives  the  Reafonof 
various  Phenomena,  iji.  Bodies  far  from  the 
Eyes  muft  feem  to  appear  the  one  nigh  the 
other,  though  there  be  a  large  Space  enough  be¬ 
tween  them  ;  for  this  Space  is  reprefen  ted  in 
the  Eye  by  an  infen fible  Angle,  idly.  The 
Motion  of  diftant  Bodies  cannot  be  perceived, 
for  the  Space  run  over  being  reprefented  by  an 
infen ftble  Angle,  we  muft  not  look  on  our 
felves  as  Parts  of  Space  run  over  by  a  Body. 
3<%,  A  very  long  Alley  muft  feem  to  us  more 
narrow  at  the  End  which  is  the  moft  diftant 
from  us  ;  for  this  End,  which  is  the  moft  diftant 
from  us,  is  reprefented  in  the  Eye  by  a  very 
fmall  Angle  ;  by  the  fame  Reafon,  in  a  very 
long  Room,  the  Plank  muft  feem  to  us  lower 
at  the  End,  and  two  Towers  near  one  another 
will  feem  nigher  at  the  Top. 

The  Apple  of  the  Eye  may  be  larger  or  lefs ; 
we  may  be  convinced  of  this  in  looking  on  it 
in  a  Glafs  in  the  middle  of  the  Day,  and  then 
in  a  weak  Light.  In  the  fir  ft  Cafe  we  .fhall  fee 
the  Hole  very  fmall,  and  in  the  other  its  Dia¬ 
meter  will  be  augmented  by  the  Muffles  that 
are  in  Rays  in  the  Uvea  *,  hence  it  follows,  that 
a  Light  muft  feem  larger  at  Night  than  Day ; 
the  Sun  muft  feem  under  a  larger  Diameter  at 
its  riling  than  in  the.  middle  of  the  Day  ;  a 
Tower  at  a  diftance  feems  fmaller  in  the  Morn¬ 
ing  than  in  the  middle  of  the  Day ;  at  Night 
during  a  Fog  the  Objects  muft  feem  much 
larger,  in  proportion  as  the  Light  is  more  or 
lefs  ftronger  •,  the  Apple  of  the  Eye  ftraitens  or 
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enlarges ;  when  it  is  flraitened  the  Image  of  the 
•Objects  cannot  be  fq  extended  but  when  its 
meter  is  larger.  When  we  have  been  in  a 


dark  Place,  the  Eye  cannot  buffer  a  great  Light, 
becaufe  the  Apple  of  the  Eye  which  was  ex¬ 
tremely  dilated,  receives  too  great  a  Quantity 
ot  Light  in  open  Day:  to  avoid  the  Imprelfiori 
of  a  too  ftrong  Light,  we  ftraiten  the  Eye  by 
the  orbicular  Mufcle  which  borders  the  Hole  of 
the  Uvea. 

When  an  Object  is  in  Motion,  its  Image 
moves  on  the  Retina  ;  for  when  it  is  at  the  right 
Side  its  Image  is  at  the  left,  and  on  the  contrary, 
&c.  Thus  when  an  Objedt  advances  from  the 
right  to  the  left,  the  Image  muff  go  from  the 
lefc  to  the  right.  When  we  are  on  a  Veffel  that 
is  in  Motion,  the  Images  of  Objedts  on  a  River 
move  alfo ;  and  as  we  perceive  not  that  we 
are  drawn  by  a  Veffel,  they  are  the  Objedts  of 
the  Shore  which  appear  to  us  to  move  :  If  the 
Retina  was  in  Motion,  the  Objedts,  although 
they  were  immoveable,  would  feem  to  move, 
for  by  the  Motion  of  the  Retina  the  Image 
would  change  Places  ;  and  it  is  this  that  hap¬ 
pens  in  the  Head-ach  ;  for  the  Artery  that  ac¬ 
companies  the  Optick  Nerve  lwelling,  beats 
ftrongly  againft  the  Optick  Nerve  and  Retina. 
This  pulfating  makes  the  Parts  of  the  Retina 
change  place,  and  confequently  the  Images  of 
Obj  edts  fall  on  different  Points. 

impreffions  made  on  the  Retina  remain  a 
long  while  ;  and  hence,  when  we  move  a  Fire¬ 
brand  round,  we  perceive  a  Circle  of  Fire  •, 
the  Imprefiion  made  by  the  Brand  on  one  fide, 
remains  till  it  is  returned  there  •,  but  it  is  not  to 


the  duration  of  that  Impreffion  that  we  muft 
attribute  the  rowling  of  Objedts  to ;  that  re¬ 
mains  fomecimes  a  whole  Day.  After  our 
-  '  being 
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being  in  a  Ship,  the  Head-ach  that  attends  fome- 
times  a  Voyage,  fills  the  Arteries  of  the.Optick 
Nerve',  as  long  as  this  fullnefs  holds  the  Ob- 
lefts  feem  to  move  •,  but  the  Imagination  which, 
is  accuftomed  to  the  Motion  of  the  Ship,  has 
always  a  part  of  it  •»  the  great  moving  Power 
that  animates  us,  fends  the  animal  Spirits  in  the 
Nerves,  according  to  the  Impreffions  of  Objefts, 
"When  we  are  accuftomed  to  a  Motion,  th« 
Motion  continues  though  our  Will  have  no 
part  in  it  *,  and  not  to  leave  our  Example,  when 
we  defcend  from  a  Ship  we  can  fcarcely  walk, 
becaufe  we  are  accuftomed  to  bend  the  Knee  to 
walk  in  the  Line  of  Direftion  during  the  Mo¬ 
tion  of  the  Ship  it  is  for  the  fame  Reafon 
that  we  have  an  Head-ach  when  a  Series  of 
Objefts  has  fwiftiy  paffed  before  us. 

This  fwelling  of  Arteries  of  the  Eye  furnifhes 
us  the  explication  of  a  Phenomenon  on  which 
there  have  been  filly  Difputes :  we  fometimes 
fee  black  Points  or  kind  of  Flies,  that  hover 
before  the  Eyes,  and  hides  from  us  a  part  of 
the  Objefts  ;  it  was  believed  that  thefe  Flies 
came  but  from  the  Spots  of  the  Cryftalline  that 
lets  not  the  Light  pafs  but  thofe  who  have 
reafoned  thus,  had  no  knowledge  of  Opticks. 
j ft,  Objefts  nigh  the  Eye  reunite  their  Rays 
beyond  the  Retina  ;  they,  form  not  therefore 
there  any  Image,  and  thus  they  cannot  be  per¬ 
ceived  it  is  therefore  impofiible  that  we  fhould 
:  fee  the  Spots  of  the  Cryftalline.  2 dly,  Thefe 
j  Spots  hide  from  us,  for  Example,  the  Charac- 
ters,  when  we  read ;  but  the  Spots  of  the 
Cryftalline  could  never  produce  that  EfFeft  ;  for 
a  Charafter  fends  Rays  on  all  the  Surface  of 
the  Cryftalline ;  if  fome  Rays  are  flopped  by 
the  Spots,  there  are  others  that  pafs  at  the 
Side,  and  which  paint  the  Charafter  on  the  Re* 
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tina.  This  is  alfo  conformable  to  Experience, 
that  teaches  us,  that  there  have  been  Perions  who 
faW  not  thefe  Flies,  although  one  part  of  the 
Cryftalline  became  thick.  The  true  Reafon  of 
this  Phenomenon  is,  that  the  Arteries  being  too 
much  dilated  in  certain  Parts  of  the  Retina, 
hinder  the  Rays  from  falling  on  the  Nerves, 
confequently  the  Light  that  comes  from  a  Point 
of  the  Object  can  make  no  Impreffion.  Thus 
we  fhall  fee  nothing  in  that  Point,  i.  e.  there  will 
appear  a  black  Spot. 

The  Motion  of  the  Retina,  as  we  have  juft 
feen,  makes  us  perceive  a  change  in  the  Situ¬ 
ation  of  the  Objedt  but  the  Motion  of  the 
Axis  of  the  Biyes  caufes  another  change,  for  it 
can  Ihew  us  the  Objedts  double  or  fingle ;  when 
the  Axes  look  to  the  fame  Point,  then  we  bring 
the  two  Images  that  are  in  our  Eyes  to  the  fame 
Place,  we  mult  then  therefore  fee  but  one  Qb- 
jedt  ;  but  when  the  Axes  are  turned  towards  two 
different  Points,  then  we  fee  the  fame  Object  in 
two  Places :  When  we  are  drunk,  the  Pulfations 
of  the  Arteries  diforder  the  Motions  of  the  Eyes, 
in  pufhing  unequally  the  nervous  Juice  in  the 
Mufcles;  it  is  not  furprizing  therefore  that  we 
fee  many  Objedts. 

The  diforder  of  the  Humours  change  the  Co¬ 
lours  of  Objedts  in  the  fame  manner  as  the  diforders 
of  the  Retina  and  Axis  change  their  Situation  ; 
if  they  become  yellow,  the  Objedts  will  appear 
yellow.  This  is  a  Confequence  of  what  we  have 
eftablilhed  on  the  Subjedt  of  Colours.  Yellow 
Glades  let  the  Rays  pafs  yellow,  and  tindture 
the  others.  This  alteration  of  the  Humours 
made  fome  Philofophers  fay,  that  it  is  poffible 
for  us  to  fee  all  dilferent  Colours  ;  but  the  Hu¬ 
mours  are  almoft  the  fame  in  all  Men  ;  thu3 
they  muft  let  pafs  the  fame  Rays  :  we  may 
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doubt  if  all  Men  fee  the  fame  Colour,  accord¬ 
ing  to  the  Syftem  of  thofe  who  believed  that 
Colours  did  not  all  depend  on  certain  Rays  ; 
but  when  we  fuppofe  that  certain  Rays  produce 
certain  Colours,  this  Doubt  mult  vanilh,  as  we 
fee  in  our  Anfwer. 

Remarks  on  the  Saliva * 

The  Parotid  Glands,  the  Maxillary,  Sublin¬ 
gual,  and  Almonds,  appear  to  be  compofed  of 
an  infinite  Number  of  Cellules,  where  the  Fluid 
that  runs  from  the  Arteries  is  filtrated  •,  the 
fmall  falivary  Glands  which  are  expanded 
through  the  Mouth,  have  certainly  the  fame 
Structure.  A  ■ 

The  Fluid  fecreted  in  thefe  Glands  is  very- 
thin  and  tranfparent,  without  tafte  or  fmell, 
does  not  thicken  upon  the  Fire,  changes  into 
Froth  when  well  lathered  ;  when  we  faft,  it  be¬ 
comes  fharp  and  deterfive  ;  it  ferments  the  white 
°  Vegetables,  Syrups,  Bread,  CSc. 

From  thefe  Properties  we  may  eafily  deduce 
the  Nature  of  this  Fluid  ;  it  is,  properly  fpeak- 
ing,  a  Soap  well  lathered  •»  the  Dufts  which  fe- 
|  Crete  it  are  extremely  fubtii  •,  they  let  no  grofs 
Matter  efcape,  but  that  only  which  was  ex- 
i  tremely  divided,  i.  e.  this  very  attenuated  oily 
Matter,  mixed  with  Water  by  the  means  of 
I  Salts  and  motion  of  the  Arteries,  and,  in  a 
word,  extremely  rarefied  ;  after  it  has  been  de- 
pofed  in  the  falivary  Cellules,  it  is  again  la¬ 
thered  by  the  Motion  of  the  neighbouring  Ar¬ 
teries.  All  this  being  fuppofed,  it  follows,  1 /?, 
That  the  Saliva  muft  be  very  much  diluted  and 
tranfparent,  for  the  Divifion  and  Mixture  pro¬ 
duce  this  Effeft.  2 dly.  That  it  muft  be  frothy, 
for  as  it  is  a  little  vifcous  becaufe  of  its  Oil,  the 
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Air  eafily  forms  fmall  Globules  there,  which 
heaped  together  make  a  Froth.  %dly,  It  muft 
not  thicken  on  the  Fire  ;  for  the  oily  Parts  be¬ 
ing  very  much  divided,  they  are  eafily  raifed 
when  the  Heat  rarefies  them,  for  then  they  be¬ 
come  lighter  than  Air-,  whereas  the  Lymph,  for 
example,  has  oily  and  thick  Parts,  that  lets  the 
Water  efcape  at  the  firft  Heat,  and  then  the  oily 
Parts  are  prefled  ftill  more  the  one  againft  the 
other  by  the  Weight  of  the  Atmofphere.  4 thly. 
The  Saliva  has  almoft  neither  Tafte  nor  Smell, 
for  its  Salt  is  abforbed  in  the  oily  Matter  ;  but 
this  is  not  fo  but  in  thofe  that  are  well,  for  in 
Pick  Perfons  heat  alkalifes  the  Salts,  renders  the 
Alkalies  volatile,  gives  them  a  facility  to  fe- 
parate  Acids,  then  the  Saliva  may  have  divers 
Taftes  it  will  even  produce  different  Effeffs 
that  may  diftinguifh  an  Acid  or  Alkaly.  We  muft 
not  therefore  take  for  a  Rule  the  chymical  Ope¬ 
rations  which  may  be  made  on  the  Saliva  ; 
befides  that,  the  dilcompofed  Matters  form  be¬ 
fore  the  DifTolution  a  gathering  very  different 
from  that,  which  it  prefents  to  us  when  dif- 
folved ;  we  have  juft  ieen  the  Alterations  that 
Maladies  may  caufe  there.  Stbly,  The  Saliva 
in  thofe  who  faft  muft  be  fharp,  and  deterfive, 
and  refolutive  -,  when  the  Heat  alkalizes  the 
Fluids  of  the  Body,  the  Saliva  then  muft  con¬ 
tract:  fome  fliarpnefs.  We  know  that  Soap  is  a 
Compofition  of  Salt  and  Oil.  Thus  it  is  not 
furprizing  that  the  Saliva,  which  is  formed  of 
the  fume  Principles,  is  deterfive  •,  in  fhort,  it 
ought  to  be  refolutive ;  for  befide  that  by  its 
Adlion  it  open  the  Pores,  it  moves  in  the  fame 
time  the  Veffels,  and  there  caufes  the  Fluids  to 
flow  by  that  agitation.  Gthly ,  The  Saliva  may 
contribute  to  Fermentation  ;  for  the  Salts  being 

volatilized  may  eafily  be  loofened  ;  thus  they 

can 
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can  then  excite  a  Fermentation  in  the  Body 
where  Fluids  will  be  found  proper  to  difcom- 
pofe  them.  7 thly,  That  which  the  Microfcope 
difcovers  to  us  in  the  Saliva  is  not  contrary  to  what 
we  have  juft  eftablilhed  ;  it  fhews  us  their 
branchy  Parts  that  fwim  in  the  Water  •,  thefe 
Ramifications  are  the  Parts  of  Oil.  Slbly,  In 
Maladies  the  tafte  of  the  Saliva  is  bad  •,  as  the 
Humours  are  fejourned  and  heated,  they  are 
alkalifed,  and  confequently  the  Saliva  that  come* 
from  it  muft  caufe  a  difagreeable  Imprefiion  : 
when  we  perceive  no  more  bad  tafte,  it  is  a  fign 
that  Health  returns,  for  it  proves  the  Fluids  to 
flow,  and  not  to  be  heated  as  before,  gthlyt 
The  Saliva  having  a  bad  tafte.  Aliments  feeni 
to  us  difagreeable ;  this  proceeds  from  their 
>  Parts  mixing  with  thofe  of  the  Saliva.  We  fee 
by  thefe  two  laft  Articles  the  Reafon  why 
Phyficians  look  fo  often  upon  the  Tongue,  and 
are  fo  attentive  to  the  Impreflions  fick  People 
feel  there. 

The  Saliva  with  all  thefe  Properties  was  of 
an  abfolute  necellity.  iji.  There  was  a  necef- 
,fity  for  a  Fluid  that  might  moiften  the  Mouth 
continually  to  facilitate  Speech,  and  the  Gullet 
to  fwallow  down  the  Aliments,  which  without 
:it  could  not  flip  down,  zdly,  A  Fluid  was  ne- 
iceflary  that  might  diflolve  the  Salts  and  the  oily 
Matters,  which  the  Saliva  by  its  aqueous  Part, 
by  its  Salt  and  by  its  Oil  can  do  ;  if  it  were 
entirely  oily,  it  could  not  have  diflolved  the 
I'aline  Particles  ;  and  if  it  were  but  a  pure  Wa- 
,:er,  it  would  not  have  had  an  Ingrefs  into  the 
j:hick  Matters.  3 dly.  It  was  neceflary  that  there 
flowed  in  the  Mouth  a  Fluid  which  might  mix 

I  he  oily  Matters,  and  thofe  that  are  aqueous  » 

1  fa  line  and  aqueous  Fluid  may  do  it  per- 
e&ly,  becaufe  the  Salt  is  united  with  thofe  two 
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Matters.  4^/37,  If  the  Saliva  had  any  Tafte  or 
fmell,  it  would  have  been  impoftible  for  us  to 
have  perceived  any  Tafte  or  Smell  in  our  Ali¬ 
ments.  5thly,  Salts  aft  not  but  when  they  are 
diffolved  ;  there  was  a  Diffolvent  necefiary  that 
fhould  be  always  ready  in  the  Mouth  ;  the  Sa¬ 
liva  paffes  again  in  the  Mafs  of  the  Blood  with 
the  Aliments;  and  is  always  perfeft  to  reproduce 
the  fame  Effefts. 

The  flowing  of  the  Saliva  augments  or  dimi- 
nifhes,  according  to  the  different  Difpofition  of 
the  Body,  ift.  If  we  tie  the  Nerve  which  goes 
to  a  falivary  Gland,  the  Filtration  of  the  Saliva 
ceafes  not,  but  is  performed  flower.  2 dly,  If 
we  tie  the  jugular  Veins  of  a  Dog,  the  Saliva  flows 
in  fo  great  a  Quantity,  that  this  flowing  refembles 
the  Flux  of  the  Mouth  occasioned  by  Mercury ; 
this  arifes  from  the  Blood’s  being  flopped  in  the 
jugular  Veins ;  the  Arteries  in  the  Glands  that 
filtrate  the  Saliva  are  fwelled,  beat  ftronger,  and 
by  that  means  propel  more  Liquor  into  the  fa¬ 
livary  Fibres.  3 Ay,  At  Night  there  flows  lefs 
Saliva  in  the  Mouth  than  by  Day,  becaufe  dur¬ 
ing  Sleep  the  Glands  are  not  comprefied  by  the 
Mufcles  and  Tongue,  as  they  are  when  we  wake  ; 
befides,  Tranfpiration  that  augments  during 
Night,  diminiflies  the  Flux  of  the  Saliva  ;  it  is 
for  the  fame  Reafon  that  this  Flux  ceafes  during 
great  Diarrhoea’s.  Atbly,  In  certain  Difeafes, 
as  Melancholy,  for  example,  the  Saliva  flows 
in  great  Quantity.  This  proceeds  from  the 
Blood’s  meeting  Obftacles  in  the  mefenterick 
Vefiels,  which  are  then  fwelled  and  filled  with 
a  blackifh  and  thick  Blood,  as  Diffeclions  de- 
monftrate,  the  Blood  is  thrown  in  a  greater 
Quantity  towards  the  fuperior  Parts  *,  thus  there 
are  there  filtrated  more  Fluids.  This  is  con¬ 
firmed'' by  what  happens  after  a  fp  it  ting  or 
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Blood,  for  then  a  great  deal  of  Saliva  flows  ; 
but  we  cannot  fay  that  this  comes  from  Obftacles 
which  flop  the  Blood  of  one  fide,  and  make  it 
flow  in  greater  Quantities  towards  another,  for 
fpitting  of  Blood  proceeds  from  nothing  but 
forne  ObftrUdion.  gtbly ,  In  an  Angina  the 

Saliva  flows  in  great  Quantity,  becaufe  the 
Veflels  that  go  to  the  Glands  are  filled  by  reafon 
of  their  Inflammation  ;  thus  they  prefs  out  more 
Saliva.  When  the  Jaw  is  diflocated,  we  alfo  fee 
a  great  Quantity  of  Saliva,  but  it  comes  from 
nothing  but  that  the  Organs  of  Deglutition  are 
difordered  ^  we  cannot  fwallow  the  Saliva  that 
is  filtrated,  thus  it  is  thrown  out  ;  this  Reafon 
may  be  applied  to  the  Angina.  6thly,  In  the 
I  confluent  Small-Pox  there  happens  a  great  Spit- 

I  ting  that  proceeds  from  nothing  but  Transpi¬ 
ration  being  flopped,  the  falivary  Glands  receive 
more  Saliva  *,  as  for  the  Spitting  that  happens 
in  the  growing  Phthyfick,  that  arifes  from  no¬ 
thing  but  the  Obftacles  which  hinder  the  Blood 
from  flowing  freely  ,  we  have  nothing  to  da 
but  recall  what  happens  through  the  Ligature 
of  the  jugular  Veins,  and  we  (hall  eafily  explain 
all  the  Phenomena  of  that  kind. 

‘A  Salivation^ may  be  caufed  by  Subftances 
which  we  make  life  of:  Tobacco,  for  example, 
occafions  a  great  Spitting  *,  that  which  fharp 
Purgative's  produce  in  the  Inteftines,  Tobacco 
produces  too  ;  it  irritates  the  Nerves,  flraitens 
the  capillary  Veflels ;  all  this  caufes  as  it  were 
a  choaking  up  of  thefe  Veflels  which  propel  the 
Saliva  in  the  Strainers  with  greater  force  and  in 
greater  Quantity  j  in  a  word,  Tobacco  agitates 
as  Veficatories,  whofe  Adion  we  have  ex¬ 
plained. 

The  Matter  that  produces  a  Salivation  in  the 
greateft  Quantity  is  Mercury  *,  the  Difficulty 

F  f  3  •  that 
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that  is  prelented  immediately,  is,  why  this  fluid 
Metal,  which  enters  through  the  Pores  of  the 
Skin,  difpofes  the  Fluids  to  flow  through  the 
falivary  Glands,  ifi.  Although  Mercury  adts 
on  the  falivary  Glands,  it  is  not  carried  rather 
towards  the  Glands  than  towards  the  Inteftines. 
idly.  If  Mercury  is  equally  expanded  every 
where,  we  mutt  look  in  the  foie  texture  of  fali¬ 
vary  Glands,  for  the  Reafon  by  which  this  Fluid 
makes  an  Evacuation  through  thefe  Glands. 

3 dly.  The  Texture  of  the  falivary  Glands  can 
be  forced  more  eafily  than  that  of  other  Strain¬ 
ers  ;  thus  Mercury  dilates  their  Dudts  •,  the  little 
mercurial  Parts  that  follow  dilate  them  always 
more.  This  Dilatation  being  made,  the  Fluids 
are  thrown  in  a  greater  Quantity  into  the  dilated 
Places  ;  thus  there  can  there  be  formed  a  great 
Flux,  while  it  is  not  performed  in  another  ; 
and  this  by  the  fame  Reafon  that  Tranfpiration 
being  extraordinary,  the  Belly  is  very  much 
bound.  4 thly.  There  is  another  Phasnomenon 
In  ufing  of  Mercury,  and  which  we  mult  at¬ 
tend  to  in  explaining  Salivation,  viz.  That 
there  often  fucceed  Swellings  of  the  Head  •,  but 
thefe  Swellings  happen  not  but  through  the 
Obftru&ions  that  Mercury  caufes  in  the  capil¬ 
lary  Veflels  ;  thefe  Obftruftions  heap  up  the 
Blood,  and  the  gathered  Blood  pufhes  the  Saliva 
ftronger  and  in  a  greater  Quantity  into  the  fe- 
cretory  Du  bis ;  this  Reafon  joined  to  that  men¬ 
tioned,  may  ferve  to  explain  Salivation  caufed  by 
Mercury. 

In  Difeafes  the  Saliva  is  vitiated.  It  is  told  in 
the  Ephemerides  of  Germany ,  that  an  Old  Man 
who  had  a  Quartan  Fever,  put  a  little  of  his 
Saliva  in  the  Mouth  of  a  Child,  and  there  im¬ 
mediately  fucceeded  an  Hick-up,  an  Inquietude, 
*n  extraordinary  Heatj  with  very  frequent 
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Sneezings.  Dole  faw  a  fcorbutick  Man  whofe 
Saliva  was  very  nafty  and  full  of  Worms.  An 
Englifh  Phyfician  faw  a  Woman  who  having 
negledted  to  let  her  Milk  he  fucked  from  her, 
fpit  a  milky  Matter  •,  and  when  this  happened 
to  the  Woman,  her  Nipples  unfwelled.  Laftly, 
In  the  Ephemerides  of  Germany ,  wre  fee  that  a 
Man  fpit  a  Saliva  that  coagulated  immediately, 
and  formed  a  kind  of  Lime. 

The  Tap. 

% 

Bellini  is  he  who  firft  gave  us  an  exa<5t 
Defcription  of  the  Tongue ;  that  eminent  Ana« 
tomift  who  joined  to  the  Study  of  the  human 
Body  the  Knowledge  of  geometrical  Phyfick, 
fhewed  us  immediately  three  kind  of  Eminen- 
cies  on  the  Tongue.  We  fee  fmall  Pyramids, 
or  rather  Hairs  pretty  large  at  their  Bafis,  and 
are  in  the  fhape  of  Cones  in  Oxen  ;  afterwards 
we  find  fmall  Papiil  se  like  Mud. rooms,  whofe 
Neck  is  pretty  ftrait,  and  which  we  cannot  bet¬ 
ter  compare  than  to  che  Extremities  of  the 
Horns  of  Snails  *,  in  a  word,  there  are  flat  Pa- 
pills  pierced  by  an  infinite  Number  of  Holes. 

The  final]  Cones  found  in  Oxen,  or  the  fmall 
Hairs  found  in  Men,  do  not  appear  to  be  the 
Organs  of  Tafte  ;  it  is  more  likely  that  they 
are  only  fubfervient  to  the  Tongue,  and  only, 
if  we  may  fo  fay,  to  render  it  Bridling,  that 
the  Aliments  may  fix  there,  and  that  by  a 
Sweep  of  the  Tongue  we  may  cleanfe  the  Pa¬ 
late.  Thefe  Cones,  which  render  the  Tongue 
rough,  were  efpecially  neceffary  to  Animals  that 
graze,  for  the  Herbs  to  fix  there. 

The  Papillae  like  unto  Mulhrooms  appear  to  be 
Glands,  for  there  traofudes  a  Liquor,  when  we 

F  f  4  prefs 
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prefs  them  ;  we  muft  not  therefore  imagine  that 
they  are  the  Organs  of  Tafte. 

It  is  more  likely  that  it  is  in  this  kind  of 
Cellules  pierced  with  Holes  that  the  Organ  of 
Tafte  is  found,  and  agreeable  or  difagreeable 
Itnpreflions  of  the  Aliments  *  for  it  is  in  the 
Cavity  of  thefe  Cellules  that  the  Extremities  of 
the  Nerves  are  found,  and  the  Tongue  is  not 
fenfible  but  in  Places  where  the  Papillae  are  found 
pierced  with  many  Holes, 

There  are  many  Reafons  to  prove  that  thefe 
little  fixed  Nipples  are  the  Organs  of  Tafte,  the 
Hairs  or  little  Pyramids  are  not  fenfible  enough 
to  fhew  us  immediately  the  leaft  Impreffions 
of  Objects  ;  in  reality  Experience  teaches  us, 
that  if  in  Places  where  there  are  no  pierced  Pa¬ 
pillae,  we  put  a  Grain  of  Salt,  we  feel  no  Im- 
preffion  ;  but  if  we  put  that  Grain  of  Salt  on 
the  rip  of  the  Tongue,  where  there  are  many 
little  pierced  Nipples,  it  will  there  excite  a 
lively  Senfation. 

The  Aliments  aft  on  our  Organs  only  by  their 
ftiff  Part,  i.  e.  by  their  faline  Parts  5  it  is  for 
this  Reafon  neceffary  that  they  be  diffolved 
before  they  can  aft  on  our  Tongue  •,  for  as  we 
know  the  Salts  aft  only  when  they  are  diftblved,  it 
is  for  this  partly  that  Nature  placed  in  our  Mouths 
Springs  of  Saliva.  Perhaps  alfo  through  thefe 
Holes,  which  are  at  the  Surface  of  the  little 
Papillae,  of  which  we  have  been  talking,  there 
is  filtrated  fome  Liquor  that  diffolves  the  Salts 
there  applied. 

As  it  was  neceffary  that  the  Tongue  fhould 
have  a  great  Senfibility,  there  alfo  was  a  neceffity 
of  the  Nerves  eafily  receiving  the  Impreffions  of 
Objefts  •,  it  is  for  this  that  the  Nipples  are  pierced 
with  Holes  in  which  the  Points  of  Salts  dif¬ 
folved  are  infinuated?  and  meet  the  Nerves  which 
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are  naked  under  the  Membrane  pierced  with  the 
Papillae ;  being  pulhed  againft  thefe  Nerves  by 
the  Atmofphere,  they  there  excite  a  Senfation 
more  or  lefs  lively  according  to  the  Figure, 
Mafs  and  Force,  that  pulhes  them.  But  I 
fhall  be  anfwered,  why  are  thefe  Salts  pulhed 
by  the  Air  into  the  Texture  of  the  Nerves;  the 
internal  Air  and  Spring  of  the  Parts  are  they  not 
in  equilibrium  with  the  external  Air  ?  It  is  in 
thefe  Vacua  that  the  Salts  are  pulhed,  and  by 
the  Motion  impreffed  on  them  they  vellicate  the 
nervous  Texture. 

As  Tafte  depends  on  nothing  but  the  Adtion 
of  the  Salts  on  the  Nerves,  we  may  ask,  why 
we  cannot  tell  the  Tafte  of  thefe  fame  Salts  in 
the  other  Parts?  But  it  is  evident,  that  as  foon 
1  as  thefe  Nerves  will  be  differently  ranged  in  fome 
Part,  the  Impreffions  they  will  receive  will  be 
different ;  but  in  the  human  Body  there  is  no 
1  Part  where  the  Nerves  are  dilpofed  as  in  the 
Tongue  ;  it  is  neceffary  therefore  that  Parts  of 
i  Salts  adt  there  diverlly.  This  different  Difpofi- 
|  tion  con  fills  partly  in  that  the  Nerves  are  very 
.  vifible  in  the  Tongue,  and  more  naked  than  in 
i  almoft  all  the  other  Parts.  But  all  this  we  have 
i  been  faying  mult  not  make  us  believe  that  the 
Tongue  is  the  only  Part  fenfible  of  Tafte.  It 
is  reported  in  the  Ephemerides  of  Germany ,  that 
an  Infant  whole  Tongue  was  putrified  in  the 
Small  Pox,  fpoke  and  tailed  his  Aliments  very 
well.  We  lhall  not  be  furprized  at  that,  if  we 
refledl  that  at  the  Palate,  Almonds,  and  internal 
Part  of  the  Cheek  towards  the  Concourfe  of 
the  Dentes  Molares  of  the  two  Jaws,  there  are 
nervous  Organs  like  thofe  of  the  Tongue,  and 
confequently  are  moved  in  the  lame  manner  by 
the  Adtion  of  the  Salts, 
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The  different  Senfations  excited  on  the  Tongue, 
depend  on  the  different  Figures  of  the  Bo¬ 
dy  ;  the  Matters  that  have  very  pointy  and 
cutting  Parts,  will  make  a  very  lively  Impref- 
fion  ;  but  thofe  whofe  Parts  have  nothing 
but  very  fmall  Points,  will  do  nothing  but 
tickle  the  Tongue  •,  in  a  word,  the  Parts  that 
have  a  Surface  fmooth  and  polifhed,  can 
make  no  Impreffion  there  ;  for  example,  the 
Acid  of  Vinegar  is  felt  very  lively  at  the  Tongue 
and  the  Nerves ;  but  if  we  unite  it  with  Lead, 
it  forms  with  it  a  Compofition  of  a  fweet  Tafte 
as  that  of  Sugar.  The  Spirit  of  Nitre  which  we 
may  call  a  true  Fire,  and  is  fo  cauftick,  is  no 
more  corrofive  when  it  is  mixed  with  the  Spirit 
of  Wine  ;  it  then  gives  a  fweet  and  aromatick 
Fluid  •,  they  are  the  oily  Parts  of  the  Spirit  of 
"Wine  that  involve  the  Acid,  and  hinder  it 
from  a  fling  fo  ftrongly.  Terrestrial  Subftances 
mixed  with  an  Acid,  give  an  auflere  Tafte,  and 
if  they  are  predominant  the  Tafte  will  be  four  : 
the  more  SaltAikaly  is  purer,  the  more  it  be¬ 
comes  fharp  ;  the  vitriolick  Salt  joined  to  the 
Bafis  of  Marine  Salt,  Tartar,  Salt-petre,  com- 
pofes  a  bitter  Salt :  As  for  the  earthy  and  aque¬ 
ous  Matters  they  are  infipid,  as  Oils  deprived 
of  their  Salts.  We  may  produce  all  thefe  Taftes 
by  an  infinite  Number  of  other  Mixtures,  but 
we  cannot  make  general  Rules  thereupon,  we 
know  not  well  enough  for  this  the  Mixtures  of 
Bodies;  befides,  we  muff  not  doubt  but  the 
Matter  of  Fire  that  is  expanded  over  all,  con¬ 
tributes  not  much  to  vary  the  Savours,  witnefs 
the  alkaline  Salts,  which  become  always  more 
cau flick  in  proportion  as  they  are  expofed  to 
the  Fire. 

All  thefe  Senfations  we  prove,  differ  not 
either  by  too  much  or  too  little ;  thus  Plea- 

fure 
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fure  is  but  the  beginning  of  Pain  *,  a  foft  tick¬ 
ling  catifes  Plea  fure,  it  occafions  but  a  light 
Motion  in  the  Nerves  *,  but  if  it  augments,  it 
may  tear  the  nervous  Fibres  ;  hence  we  fee. 
Matters  that  have  a  very  lively  Tafte,  may  give 
painful  Imprefllons. 

When  we  faint  there  are  Aliments  whofe  agree¬ 
able  and  lively  Tafte  gives  us  immediately  new 
Force  ;  this  comes  from  their  fubtile  Parts  act¬ 
ing  immediately  on  the  Nerves,  and  there  make 
the  nervous  Juice  flow  ;  but  we  muft  not  be¬ 
lieve  that  this  Agitation  in  the  Nerves  of  the 
Tongue  can  alone  produce  fuch  an  Effedt. 
Thefe  fubtil  Parts  of  which  we  fpeak,  are  im¬ 
mediately  infinuated  in  the  Veflels,  agitate  them 
by  their  Adtion,  and  are  carried  to  the  Brain 
where  they  move  the  Principal,  the  Nerves  ;  all 
this  occafions  the  Motion  of  the  nervous  Juice 
that  was  before  almoft  immoveable  in  our  Ma¬ 
chine. 

Remarks  on  the  Nofe  and  Senfe  of  Smelling. 

\ 

We  have  in  Ofteology  feen  the  Defcription  of 
the  fpongious  Lamina,  the  OflTa  Turbinata,  and 
the  Cellules  of  the  Os  Ethmoides  ;  in  certain 
Animals  thefe  Bones  have  more  extent  than  in 
the  others  ;  in  Hares,  for  example,  the  Ofla 
Turbinata  form  many  Pleats ;  in  a  word,  the 
more  Animals  have  a  quick  Smell,  the  more 
confiderable  are  the  Turbinata. 

All  thefe  Bones  of  the  Nofe  are  inverted  with 
a  Membrane  which  is  infinuated  into  the  Cel¬ 
lules  and  Sinus’s  it  meets  *,  through  all  thefe 
Pleats  it  has  a  great  Extent  -,  although  the 
Space  of  the  Noftrils  is  not  very  large  ;  it  is 
accompanied  with  an,  infinite  Number  of  Veflels 
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that  depofite  the  Humour  they  fibre  in  fmall 
Lacuna?. 

Through  the  Holes  of  the  Os  Ethmoides  de¬ 
fend  nervous  Filaments  from  the  Brain,  which 
after  having  penetrated  the  Coverings  of  the 
Dura  Mater,  furnifhes  them  with  and  follow  all 
the  Pleats  ;  in  no  Part  of  the  Body  do  Nerves 
meet  one  another  fo  plain  and  fo  delicate. 

The  fir  ft  Ufe  obferved  in  this  Membrane  is 
the  filtration  of  a  Fluid  without  Tafte  and  Smell, 
but  which  mixes  eafily  with  Water,  changes  into 
a  kind  of  Lime  when  dried,  and  renders  the  in¬ 
ternal  Surface  of  the  Nofe  very  flippery. 

The  oily  Subftance  being  well  mixed  with 
Water  by  the  Motion  of  the  Veflels,  is  depo- 
fited  in  great  Quantity  into  the  Fibres  of  the 
pituitary  Membrane ;  but  as  it  is  not  fo  well 
mixed  with  Water,  nor  fo  well  divided  as  the 
Saliva,  the  Heat  raifes  more  eafily  the  aqueous 
Parts,  and  then  the  oily  Parts  being  dried  can 
form  a  chalky  Subftance. 

This  Fluid  flows  in  great  Quantity  when  we 
have  a  Cold  ;  for  when  we  are  taken  with 
a  Cold,  the  Veflels  that  are  expanded  from 
the  Head  are  very  much  ftraitened  ;  Tranfpi- 
ration  ceafes  there  ;  thus  the  Matter  which 
flows  in  the  Veflels  that  go  to  the  Head  is  ob¬ 
liged  to  flow  in  larger  Quantity  towards  the 
Nofe';  then  there  happens  a  fmall  Inflammation 
at  the  pituitary  Membrane,  the  Quantity  of 
Blood,  the  Swelling  of  the  Veflels,  is  theoccafion 
of  the*  Humours  filtrating  in  greater  Quantity. 
M.  Keil  makes  an  Objedtion  againft  this  irt  his 
Treatife  of  Tranfpiration  ;  he  fays,  that  T ranfpi- 
ration  diminifhes  fometimes  more  than  when  we 
have  a  Cold,  without  producing  any  Diforder ; 

but  this  proves  nothing  againft  that  which  we 

have 
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have  faid  :  when  we  life  Aliments  that  flop 
Tranfpiration,  all  the  Filcres  are  found  equally 
ftraitened  ;  the  fame  thing  happens  according 
to  the  divers  Circumftances  that  accompany 
other  Caufes  which  diminilh  Tranfpiration;  but 
in  the  Cafe  we  are  upon,  the  external  Vefifels 
of  the  Head  are  found  all  at  once  ftraitened, 

ik  ~ 

whilft  the  Heat  in  the  internal  Parts  hinders  th? 
like  ftraitening. 

As  a  Cold  occafions  a  flowing  at  the  Nofe, 
the  exceflive  Heat  caufes  the  fame  alfo ;  the 
external  Parts  of  the  Head  being  very  much 
rarefied  by  the  Heat,  the  Blood  is  carried  there 
in  greater  Quantity,  and  fills  the  Veflels  ;  this 
fullnefs  forms  an  Obftacle  to  the  Blood  that 
follows,  which  is  then  forced  to  be  thrown  in  a 
greater  Quantity  into  the  Arteries  of  the  pitui¬ 
tary  Membrane  :  but  we  mud  obferve  that  this 
Flux  happens,  efpecially  if  we  uncover  our- 
felves  in  a  cold  Place,  when  we  are  hot ;  then 
the  fudden  ftraitning  that  follows  in  the  full  Vef- 
fels  fills  them  more,  and  the  Blood  that  re¬ 
mained  on  one  Side  is  thrown  more  abundantly 
into  another. 

As  foon  as  the  Flux  ceafes,  we  wipe  the.-Nofe 
with  difficulty  •,  this  proceeds  from  the  Mem¬ 
branes  that  were  relaxed  during  this  Flux,  re¬ 
taining  ;the  Mucofity  in  their  Pleats,  when  it 
flows  not  in  fo  great  a  Quantity  ;  during  this 
the  aqueous  Part  is  exhaled,  and  a  thick  Mat¬ 
ter  that  flops  the  Nofe  when  it  runs  down 
remains. 

*  When  we  ufe  fome  fharp  or  fubtil  Powder, 
it  makes  the  Mucus  of  the  Nofe  flow;  be- 
caufe  fome  Parts  of  the  Snuff  applied  to  the 
Nerves,  and  the  Irritation  they  produce  Hops 
the  Blood  in  the  Veffels  of  the  pituitary  Mem¬ 
brane,  and  preffes,  out  of  it  a  larger  Quan¬ 
tity 
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tity  of  Humour  ;  in  a  word,  Powders  that  oc¬ 
casion  Sneezing  aft  as  Purgatives  whofe  Aftions 
we  have  explained. 

When  we  fneeze,  there  flows  alfo  a  great 
deal  of  Mucus  from  the  pituitary  Membrane ; 
we  mull  attribute  it  to  the  Caufe  we  have 
mentioned  •,  then  we  muft  obferve  the  Nerves 
that  ferve  Infpiration  being  agitated,  as  we 
have  obferved  in  fpeaking  of  fneezing,  they  agi¬ 
tate  in  their  Turn  thofe  that  agitated  them,  i.  e. 
thofe  that  are  expanded  in  the  pituitary  Mem¬ 
brane,  with  which  they  communicate  %  this  Agi¬ 
tation  ftifles  the  Veflels  of  that  Membrane,  and 
prefs  out  the  Mucus  j  then  the  prefled  Humour 
being  defcended,  the  Air  that  iflues  out  with 
great  impetus  in  Expiration  takes  away  what  it 
meets  with. 

The  ancient  Phyflcians,  and  many  even  among 
the  Moderns,  believed  that  the  Pituita  came 
from  the  Brain,  but  there  is  no  Paflage  from  the 
Brain  into  the  Nofe :  thofe  that  imagined  that 
the  pituitary  Gland,  which  is  on  the  fphenoidal 
Saddle,  was  difcharged  into  the  Nofe,  knew 
not  that  Liquids  we  injeft  into  that  Gland  run 
into  the  jugular  Veins ;  as  for  the  Holes  of 
the  Cribriform  Bone,  it  is  impoflible  the  Pi¬ 
tuita  fhould  pafs  there  ;  thefe  Holes  give  Paf- 
fage  only  to  the  Nerves  and  fmall  Veflels  that  ac¬ 
company  thefe  Nerves  ;  it  is  through  thefe  fmall 
Veflels  that  the  Blood  may  fometimes  come  front 
the  Brain  in  Hemorrhages. 

This  Humour  of  which  we  have  been  fpeak¬ 
ing  was  of  an  abfolute  neceflity  ;  it  flops  in  In¬ 
fpiration  the  grofs  Matters  with  which  the  Air 
was  loaded,  and  which  might  trouble  the  Lungs  * 
it  defends  the  olfaftory  Nerves  from  too  (harp 
Matters,  hinders  them  from  being  dried  in 

moiftening  them  j  thus  thefe  Nerves  that  are 
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naked  and  expo  fed  to  the  Injuries  of  the  Air, 
preferve  even  in  an  advanced  Age  a  lively  Senfa- 
tion  in  the  pituitary  Membrane. 

If  the  pituitary  Membrane  receives  the  fan- 
guinary  VelTels  w  filtrate  the  Mucus,  it  receives 
the  olfa&ory  Nerves,  that  we  may  perceive  the 
nature  of  Corpufcles  which  are  continually 
raifed  from  Objects  ;  thefe  Corpufcles  may  hurt 
or  be  ufeful  to  us;  thus  it  was,  a  propos ,  that 
the  Soul  could  receive  their  Impreflion ;  it  is 
for  this  that  Nature  fent  to  the  pituitary  Mem¬ 
brane  the  Ramifications  of  the  olfa&ory 
Nerves,  which  being  entirely  difcovered  are  very 
eafily  agitated. 

The  grofs  Bodies  may  make  Impreflions  on 
the  olfadlory  Nerves,  but  by  their  Aftion  we 
perceive  not  that  which  we  call  Smell ;  we  per¬ 
ceive  nothing  but  a  difagreeable  Impreflion, 
when  they  are  applied  to  thefe  Nerves  ;  the 
Matter  which  occafions  Smell  is  very  fubtil, 
and  that  which  is  found  in  Aromaticks  is,  ac¬ 
cording  to  fome  Authors,  different  from  all 
the  Matters  that  we  know  ;  after  it  has  exhaled, 
we  perceive  no  diminution  in  the  Body  from 
which  it  iffues  •,  there  is  but  an  infinitely  fmall 
Quantity  neceffary  to  communicate  the  Smell  to 
a  great  Mafs  of  other  Matter ;  but  notwith- 
ftanding  all  this,  we  may  lay  that  the  Parts  of 
odoriferous  Bodies  are  very  attenuated  Salts 
joined  to  volatilized  Saks  :  By  their  Divifion 
thefe  Salts,  and  thefe  oily  Parts  have  been  re¬ 
duced  into  Malles,  whofe  Surfaces  are  very  con- 
fiderable;  when  their  Weight  is  reduced  almoft 
to  nothing,  they  may  therefore  be  fuftained  by 
the  Air,  and  carried  from  one  Side  to  the  other ; 
for  example,  in  Viands  that  rot  the  alkaline  and 
volatile  Part  feparated  from  its  Acid  is  raifed, 
the  Add  volatilifes  alfo  as  the  Alkali,  by  the 

union 
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union  of  the  oily  Parts:  we  have  an  example  in 
the  fulphureous  Spirit  of  Vitriol ;  thefe  two  Salts 
differently  combined  may  occafion  an  infinite 
Number  of  different  Impreflions. 

We  have  juft  faid,  that  the  Corpufcles  which 
occafion  Smell,  are  of  no  other  Natures  than  the 
Bodies  from  which  they  go  out;  thefe  are  Proofs 
of  it.  ift,  The  Corpufcles  that  are  exhaled  from 
Wormwood  occafion  on  the  Tongue  the  fame 
Impreflions  as  the  Wormwood  itfelf.  Boyle,  who 
gives  us  this  Obfervation,  fays  the  fame  thing  of 
Amber  diffolved  in  Spirit  of  Wine,  idly.  The 
fame  Author  has  again  obferved,  that  one  of 
his  Friends  having  beat  fome  black  Hellebore  in 
a  Mortar,  all  thofe  that  were  prefent  in  the 
Chamber  were  purged.  Sennert  made  the  fame 
Obfervation  on  the  Coloquinte.  %dly.  When 
we  diftil  fomniferous  Subftances,  we  often  fall 
into  a  found  Sleep,  and  there  is  an  Author  who 
tells  us,  that  he  was  very  drowfy  by  what 
run  from  the  Seed  of  Mandrakes,  which  he 
preferved  in  his  Cabinet.  4 thly.  It  is  faid  many 
People  have  lived  fome  time  by  the  Smell 
only  of  certain  Aliments  ;  I  mention  not  Demo¬ 
critus,  whofe  Sifter  kept  him  alive  during  three 
Days  by  the  Smell  only  of  Wine  thrown  upon 
frefh  Bread.  Chancellor  Bacon,  whofe  Word  is 
much  more  worthy  of  Belief  than  of  the  Book 
we  juft  now  mentioned  this  Fadt  from,  fays,  a 
Man  lived  four  Days  fuftained  by  the  Smell 
only  of  fome  Herbs  mixed  with  Garlick  and 
Onions.  All  thefe  Examples  demonftrate  that 
the  moft  part  of  odoriferous  Corpufcles  are  of 
the  fame  nature  as  thofe  Bodies  they  come  from, 
for  they  produce  the  fame  Effedt. 

That  the  Corpufcles  which  are  exhaled  may 
make  an  Impreflion  on  the  olfadtory  Nerves,  it 
is  neceffary  they  be  carried  there  with  Force  ; 

r  for 


for  we  fee  that  if  we  retain  Refpiration,  we 
fcarce  perceive  thelmoft  penetrating  Odours 
as  the  pituitary  Membrane  is  always  covered 
with  a  Humour  that  flops  the  Fluids  which 
come  outwardly,  we  fee  ic  can  offer  fome  re¬ 
finance  to  odoriferous  Corpufcles,  for  it  flops 
the  Holes  through  which  they  may  be  infinuated 
into  the  Subftance  of  the  Nerves,  and  for  this 
Rea fon  after  we  have  a  Cold  we  perceive  no 
Smell ;  the  thick  Matter  on  the  Membrane 
hinders  the  Corpufcles  from  going  as  far  as  the 
Nerves  *,  but  when  we  infpire,  thefe  Corpufcles 
pufh  ftrongiy  againft  the  olfadtory  Nerves,  and 
enter  in  great  Quantity  ;  hence  it  follows,  that 
in  Expiration  the  ftrongeft  Smells  fhould  make 
no  Impreffions  on  the  Nofe ;  for  then  the  Cor¬ 
pufcles  not  only  are  carried  with  force  againft 
the  ^pituitary  Membrane,  but  they  are  repul  fed 
by  the  Air  which  comes  from  the  Lungs. 

The  odoriferous  Corpufcles  act  on  the  Nofe 
as  favorous  Bodies  adt  on  the  Tongue;  the 
difference  between  the  Adtion  of  the  one  and 
the  other  is  in  part  becaufe  the  Corpufcles 
which  occafion  the  Smell  are  much  more  fubtil 
than  thofe  that  caufe  in  us  the  Senfation  we 
call  Tafte  ;  thus  they  fhake  the  Nerves  of  the 
Nofe,  which  are  the  moft  delicate,  and  make  np 
Impreflion  on  the  Tongue. 

We  are  ftrengthened  by  the  odoriferous  Bo¬ 
dies,  becaufe  the  Parcs  in  moving  the  olfadtory 
Nerves  move  thofe  that  communicate  with 
them,  and  caufe  the  nervous  Juice  to  flow  there  ; 
befides,  they  enter  in  the  fanguinary  Yeffels  on 
which  they  adt,  and  in  which  confequently 
they  make  the  Fluids  flow  more  rapidly  :  All 
this  revives  us  after  a  fainting  Fit,  fisce  they 
confift  but  in  a  Ceffation  of  Motion  ;  but  if 
this  Agitation  caufed  'by  the  odoriferous  Bodies 
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were  extraordinary,  it  might  carry  the  Con- 
vulfions  into  the  Parts  whofe  Nerves  communi¬ 
cate  with  thofe  of  the  Nofe  ;  thefe  too  violent 
Convulfions  may  at  laft  caufe  Death,  and 
this  has  happened  fometimes  by  the  ufe  of 
Hellebore. 

The  olfactory  Nerves  are  lefs  fenfible  in 
feme  than  in  others  •,  thus  the  fame  Corpufdes 
may  make  very  different  Impreffions  •,  hence 
Smells  which  are  not  fenfible  to  certain  Per- 
fons  produce  in  others  furprizing  Effects.  We 
fee  v.  g.  that  in  the  hyfterick  Difeafe  Women 
come  to  thernfelves  by  the  Force  of  certain  dis¬ 
agreeable  and  very  penetrating  Odours,  whereas 
agreeable  ones  increafe  their  Difeafe  •,  this  is  the 
Deafen  of  it ;  ftrong  Odours  fnake  the  Nerves 
that  communicate  with  the  Olfactory,  and 
make  much  nervous  Juice  flow  equally  every 
where  ;  becaufe  of  this  inequality  of  Juice  that 
gives  Action  to  all  the  Body,  one  Part  will  not 
carry  it  over  the  other ;  thus  there  will  be  no 
Convulfion ;  but  agreeable  Odours  are  all  fom- 
niferous  ;  thus  they  flop  a  little  the  run  of  the 
nervous  Juice,  and  muff  confequently  produce 
an  E  fife  ft  oppofite  to  that  of  ftrong  Smells,  it 
it  be  not  perhaps  that  they  are  fomniferous 
enough  to  extinguifh  Aftion  every  where,  and 
it  is  for  this  Reafcn  that  Opium  fucceeds  in  thefe 
Maladies. 


As  there  are  many  Windings  in  the  pituitary 
Membrane,  and  that  thei;e  is  there  always  found 
feme  Mucus,  the  thick  Parts  which  will  be  there 
carried  may  be  flopped  here  a  long  time,  for 
which  Reafons  the  Corpufdes  which  are  exhaled 
from  the  Animals  or  pu trifled  Vegetables,  make 
an  Impreflion  that  flays  a  long  time  we  have 
need  to  take  much  Sternutatories  to  diffipate  thefe 
Corpufdes;  the  Agitation  that  follows  then 
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the  pituitary  Membrane,  and  the  Humour  which 
flows  in  greater  Quantity,  takes  away  thefe  dif- 
agreeable  Corpufcles:  but  after  Sneezing  if 
fuch  Odours  were  carried,  to  the  Note,  they 
would  make  a  greater  Impreffion,  as  we  obferve 
in  the  Morning  when  we  rife  ;  then  a  thick 
Humour  covers  the  pituitary  Membrane,  be- 
caufe  the  Heat  has  evaporated  the  aqueous  Parr, 
and  left  the  thicker  Matter,  which  cannot  be 
removed  away  during  the  repofe  of  the  Night  ; 
this  vifoous  Humour  flops  the  odoriferous  Cor¬ 
pufcles  ;  but  when  we  have  rejected  it  by  the 
force  of  Sneezing,  the  Nerves  are 'found  free  and 
full  of  nervous  Juice,  they  will  then  be  more 
fenfible  than  before. 

From  the  great  fenfibility  of  the  Nerves  of 
the  pituitary  Membrane  •,  it  follows,  1/?,  That 
if  we  pafs  over  fome  Fasces  it  muft  there  excite 
a  great  fenfation.  2 dly.  That  ftrong  Smells 
are  Sternutatories,  for  in  fhaking  ftrongly  the 
olfadlory  Nerves,  they  flhake  the  Nerves  which 
are  fubfervient  to  Refpiration,  and  communicate 
with  them.  3J/3?,  That  Animals  where  the  pi¬ 
tuitary  Membrane  will  be  very  much  extended, 
will  have  a  fubtil  Smell,  and  this*  is  io  in 
Hounds. 

R  e  m  a  rks  on  the  Ear . 

« -  -  / 

The  external  Ear  is  like  the  broad  end  of  a 
Trumpet;  at  its  bottom  there  is  formed  a  car¬ 
tilaginous  and  membranous  Dudt  that  goes 
from  behind  forwards,  and  is  made  crooked  to 
enter  into,  the  bony  Orifice. 

This  Duft  is  terminated  by  a  Membrane 
that  covers  a  Cavity  which  forms  a  kind  of 
Drum  ;  this  Membrane  is  compofed  of  three 
Laminae,  that  of  the  middle  has  many  Veffels, 
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but  the  internal  and  external  are  a  continuation 
of  the  Epidermis  on  each  Side  ;  the  middle  of 
that  Membrane  is  hollow  as  the  bottom  of  a 
Bottle. 

The  Anvil  has  two  Branches  that  form  a 
kind  of  right  Angle ;  there  is  one  that  fixes 
pofteriourly  at  top  to  the  brim  of  the  Cavity ; 
the  other  Branch  defcends  the  length  of  the 
Membrane  now  mentioned,  and  falls  perpendicu¬ 
larly  on  the  Head  of  the  Stapes  to  which  it  is 
joined  by  the  means  of  a  little  bony  Globe  ;  as 
for  the  Safe  of  the  Stapes  it  fhuts  the  Feneftra 
Ovalis,  at  the  Side  of  which  it  is  joined  by  a 
Membrane  that  permits  the  Bafis  to  remove  a 
little  when  the  pyramidal  Mufcle  adls,  or  when 
the*  Head  of  the  Incus  is  pufhed  upwards  by 
the  Malleolus,  the  Head  of  the  Malleolus  is 
placed  on  the  folid  part  of  the  Incus,  that  has 
two  Cavities  and  one  Eminence  to  receive  this 
Head,  but  the  Handle  is  applied  and  fixed  to  the 
Membrane  as  a  Supporter,  which  pulhes  it  out¬ 
ward  when  it  is  railed. 

The  Cavity  communicates  with  the  Mouth 
by  a  Canal  called  Tuba  Euftachiana,  and  with 
the  Cellules  of  the  Maftoide  Apophyfis  pofte¬ 
riourly  ;  in  its  bottom  there  are  two  Holes,  the 
one  which  is  inferior,  is  called  Feneftra  Rotunda, 
the  other  which  is  fuperior,  is  called  Feneftra 
Ovalis,  that  leads  to  a  Cavity  called  Veftibulum  ; 
behind  that  Cavity  are  the  three  femicircular 
Canals,  of  which  two  have  but  one  Opening, 
which  anfwers  to  the  Veftibulum  the  fame  as 
the  others  •,  at  the  anterior  part  of  the  Vefti¬ 
bulum  is  found  a  Shell  forming  as  it  were  two 
Spires,  which  make  two  Windings  and  an  half, 
the  one  anfwers  to  the  Feneftra  Rotunda,  and 
the  other  to  the  Veftibulum ;  thefe  two  Spires 
make  properly  fpeaking  but  one,  which  is  in 
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form  of  a  Spiral  ;  it  is  not  large  enough  to  di¬ 
vide  the  Spire,  and  one  Membrane  finifhes  this 
Divifion. 

All  the  Parts  of  the  Labyrinth  receive  the 
nervous  Filaments  of  the  Portio  Mollis  that  is 
divided  into  three  Ramifications  •,  the  one  enters 
by  the  Safe  of  the  Concha,  and  throws  in  ad¬ 
vancing  towards  the  Point  an  infinite  Number  of 
nervous  -  Filaments  in  the  form  of  a  Ray,  the 
other  two  go  to  the  Veftibulum  and  femicircular 
Canals. 

The  ufe  of  the  Parts  we  have  juft  defcribed 
was  always  very  difficult  to  be  determined;  the 
new  Difcoveries  augmented  the  Difficulty,  fince 
they  Ihewed  us  an  Organ  fo  compofed,  as  to  re¬ 
quire  a  long  time  to  know  its  Windings. 

The  Antients  knew  nothing  of  the  Strufture 


of  the  Ear,  thus  they  can  teach  us  nothing  on 
its  ufe.  Vefalius ,  who  dived  deeper  than  his 
Predeceffors,  began  to  fhew  11s  this  admirable 
Machine,  but  he  left  a  great  many  Enquiries  to 
be  made ;  he  believed  in  general  that  the  Ear 
was  as  a  mufical  Inftrument.  Fallopius  only  left 
Us  a  Promife,  which  he  never*  fulfilled.  We 
know  not  the  Opinion  of  Colombus ,  he  himfelf 
knew  it  not,  fince  in  the  time  he  fhould  have 
gone  from  the  firft  to  the  feventh  Book,  he  for¬ 
got  what  he  had  advanced,  for  he  very  formally 
contradicts  himfelf. 

Eufiachius  believed  that  the  internal  Air  agi¬ 
tated  by  the  Bones,  carried  its  Agitation  on  the 
Nerve.  Picholomini  had  a  fingular  Opinion  ;  he 
faid,  that  there  was  a  Veficle  full  of  Air,  and 
fixed  to  the  Stapes.  The  Nerves,  according  to 
his  way  of  thinking,  bend  at  this  Veficle,  which 
being  agitated  by  the  fmall  Bones,  tranfmits  its 
Agitation  to  the  Nerves  in  the  fame  manner  as 
the  Cryftalline  tranfmits  the  Rays  at  the  bottom 
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of  the  Eye.  Aquapendens  imagined  that  the 
little  Bones  carry’d  their  Agitation  in  the  in¬ 
ternal  Air  after  the  fame  manner  as  a  Beam 
{truck  at  one  end  carries  the  Blow  to  the  other. 
The  Feneftra  Rotunda,  as  he  believes,  was  fub- 
fervient  to  a  deep  Bale,  and  the  Ovalis  to  a 
{harp  Sound.  There  is  no  other  ufeTor  the 
Concha  and  Labyrinth  than  to  hinder  the  Re¬ 
flections  of  Sound,  Cajjerius  denied  that  there 
was  an  internal  Air,  and  fubftituted  in  its  ftead 
a  Nerve,  All  the  antient  Authors  followed  fuch 
Opinions,  which  merit  not  to  be  confuted. 

When  two  Strings  of  an  Inftrument  are  at  the 
Unifon,  if  we  ftrike  the  one  the  other  refounds 
alfo.  This  Experiment  gave  room  to  feek  in 
the  Ear  feme  Organ  which  had  Parts  that  might 
be  at  the  Unifon  with  all  the  fonorous  Bodies. 
Let  us  imagine  a  very  conick  Clock  divided 
into  many  Circles  perpendicular  to  its  Axis,  the 
Jargeft  Circle  will  have  a  very  grave  Tone,  and 
the  fmalleft  will  have  a  very  fharp  one.  If 
we  could  find  a  little  Machine  in  the  Ear,  we 
fhould  have  many  Cords  which  might  be  at 
the  Unifon  wifti  ail  thefe' fonorous  Bodies,  but 
this  is  found  fo  in  the  fpiral  Lamina  which  is 
in  the  Concha  ;  but  this  Reafoning  has  no  more 
Foundation  than  the  others  ;  there  is  no  Concha 
in  Birds,  nor  in  Fifh,  neverthelefs  they  perfectly 
hear  all  Sounds;  as  fon  the  bony  Canals  it 
would  be  ^ridiculous  to'  think,  as  a  modern 
Author  has  done,  that  by  their  greater  or  Idler 
Parts  they  were  at  the  Unifon  with  fonorous 
Bodies:  the  Sides  of  thefe  Canals  are  by  their 
hardnefs  and  thicknefs  incapable  of  Vibrations, 
that  are  excited  in  a  Chord  by  the  Action  ot 
another  which  is  at  the  Unifon  with  it.  If 
this  Notion  took  place,  I  might  fuftain  that  a 
Beam  differently  configurated  muft  refound. 
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when  we  play  upon  any  Inftrument  near  h.  In 
order  to  determine  the  ufe  of  the  Parts  of  the 
Ear,  we  muft  fpeak  of  fome  Properties  of 
Sound  in  the  fame  manner  as  we  have  fpoken 
of  the  Properties  of  Light  to  explain  Sight. 

Sound  confifts  in  the  Vibrations  of  the  Air, 
as  every  Body  knows ;  when  we  {’trike  a  Clock, 
for  example,  the  Parts  (truck  are  bent ;  by  this 
Reflection  they  are  distanced  one  from  the  other 
in  certain  Points;  this  Diftance  mu  ft  necefiarily 
make  the  Parts  of  the  Air  recoil ;  thefe  Parts 
in  recoiling  are  compreffed  ;  after  being  com- 
preffed  they  are  loofened  ;  and  it  is  this  difband- 
ing  which  ftriking  the  Ear  produces  found. 

When  the  Parts  of  the  Air  are  loofened,  they 
aCfc  on  all  Sides  ;  but  when  they  are  loofened. 
towards  the  Side  they  meet  fome  folid  Body 
to  which  they  cannot  tranfmit  their  Motion, 
they  return,  and  caufe  what  we  call  an  Ec- 
cho  :  But  for  this  it  is  neceffary  that  the  fo-  . 
norous  Rays  fall  on  a  concave  Surface,  then 
they  are  all  reflected  towards  a  Point  in 
the  fame  State  that  they  are  parted  from 
the  fonorous  Body  ;  but  if  thep  fell  on  a  Sur¬ 
face,  and  are  divided  (till  in  returning,  they 
make  no  Imprefiions  on  the  Ear.  We  fee  by 
all  this  that  we  cannot  have  Eccho  but  in  a 
Point,  i.  e.  in  a  Place  where  the  Rays  are 
united. 

The  fonorous  Rays  which  are  converging  into 
a  Point,  mutt  have  much  more  force  than 
when  they  are  divergent.  Let-  us  fuppofc  that 
when  a  Man  {'peaks,  the  Nolle  heard  at  an 
hundred  Feet  diftance  is  as  the  thousandth 
part  or  a  Report  of  a  Cannon ;  if  there  were  a 
thou  land  Men  about  the  Man  that  Spoke,  the 
fonorous  Rays  which  go  to  thefe  thousand  Men 
would  be  a  NoiSe  equal  to  that  of  the  Cannon, 
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if  they  were  reunited  ;  it  is  this  reunion  that  is 
made  when  we  fpeak  through  a  Speaking  Trum¬ 
pet,  or  through  crooked  Tubes. 

What  I  have  faid  on  the  Power  of  reunited 
Rays,  appears  fenfibly  by  the  following  Expe¬ 
riment  :  Take  a  conick  Dudt,  whole  broad 
End  is  very  open  ;  turn  the  Bafts  of  the  Cone 
towards  fome  neighbouring  Place  where  Peo¬ 
ple  are  talking,  and  apply  that  fmall  Orifice  to 
the  Window,  you  will  hear  what  they  fay  al¬ 
though  they  whilper ;  the  large  Orifice  heaps 
together  many  fonorous  Rays,  and  reunites 
them  in  a  fmall  Quantity  *,  ic  is  therefore  ne- 
ceffary  that  they  make  a  greater  Impreffion  than 
if  they  were  divergent. 

By  what  we  have  laid,  we  fee  that  the  Con¬ 
chas  are  very  proper  to  augment  the  Sound, 
for  the  fonorous  Rays  unite  in  a  Point.  Dionyfius? 
the  Tyrant  of  Syracufe ,  caufed  a  Prifon  to  be 
built  in  a  Rock  in  fhape  of  a  Snail  •,  at  the 
Point  was  a  Chamber  for  the  Jailer,  who  by 
that  means  could  hear  what  all  the  Prifoners 
faid.  This  Grotto  is  ftill  extant ;  we  cannot 
fneeze  there,  without  making  a  Noife  like  that 
of  Thunder. 

The  crooked  Ducts  augment  alfo  the  Sound 
to  a  very  great  degree.  This  augmentation  is 
produced  by  the  fonorous  Rays  which  reunite, 
but  it  depends  alfo  on  another  Caufe.  We  know 
that  if  we  place  feveral  Balls  in  the  fame  Line, 

■  and  pufli  this  Line  of  Bails,  in  giving  it  a  blow 
■with  a  Hammer  at  the  End,  the  laft  only  is  mo¬ 
ved,  and  has  a  more  conliderable  fwiltnefs  than 
the  firftr  Ball,  had  it  been  alone.  I  fhall  not 
here  explain  this  Phenomenon ;  it  is  fufficient 
•we  know  that  the  more  Balls  there  are  the 
more  Swiftnefs  will  the  laft  have. 

If 
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If  we  difpofed  the  Balls  in  curve  Lines  be¬ 
tween  two  elaftick  Plains  in  fuch  a  manner, 
that  the  Angles  were  all  equal  ;  thus  the  laft 
would  have  more  Motion  •,  but  what  we  fay  of 
the  Bowls,  which  muft  be  looked  on  as  lo 
many  elaftick  Circles,  may  be  explained  by  the 
fonorous  Rays  which  pafs  in  a  curved  Tube. 
Let  us  fuppofe  that  the  Parts  of  the  Air,  which 
we  may  confider  as  fo  many  bent  Bows,  form 
a  hundred  Lines  that  go  from  one  Side  of  a 
Tube  to  the  other,  it  is  certain  that  if  the  Vi¬ 
brations  are  communicated  in  curved  Lines, 
they  will  pafs  through  many  more  Particles  of 
Air ;  all,  in  a  word,  will  be  like  that  which 
happens  to  the  Balls  difpofed  in  curved  Lines. 
Thus  the  Motion  will  be  much  greater  in  the 
Parts  of  Air  of  a  crooked  Tube,  for  it  is  evi¬ 
dent  that  there  muft  be  a  greater  Refledion 
there. 

"What  we  have  juft  faid  will  dilcover  to  us 
the  ufe  of  the  Parts  that  compofe  the  Ear.  At 
firft  there  appears  outwardly  a  kind  of  Fun¬ 
nel,  which  is  deftined  to  receive  a  great  Num¬ 
ber  of  Rays,  and  reunite  them.  Experience 
teaches  us,  that  t’nofe  who  have  no  external 
Ear  have  not  their  Hearing  as  well  as  before 
they  loft  that  Part.  I  fhall  look  over  the  Dif¬ 
ferences  there  are  between  the  external  Ear  of  a 
Man  and  that  of  Animals.  This  will  lead  me 
too  far ;  but  if  the  Funnel  we  were  fpeaking 
of  is  wanting  in  fome  Animals,  there  is  always 
fomething  that  makes  a  Compenfation,  or  rather, 
it  is  not  neceffary  for  their  Confervation  that 
their  blearing  be  very  good. 

The  external  Dud  is  cartilaginous  ;  it  is 
therefore  formed  of  a  hard  Subftance,  fo  that  it 
might  refled  the  Sound  $  it  goes  not  in  a  ftrait 
Line.  Through  thefe  windings  Nature  would 
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augment  the  force  of  Sound ;  for  we  have  proved 
that  curved  Du<5ts  give  force  to  the  fonoious 
Rays ;  in  fhort,  it  is  inferted  obliquely,  and 
in  this  Nature  fhews  us  a  wonderful  Artifice  ; 
for  when  we  are  in  the'  middle  of  a  Room  co¬ 
vered  with  a  round  Roof,  if  we  throw  an  Apple 
on  any  Side,  it  always  rebounds  in  the  middle, 
but  if  we  alfo  place  ourfelves  in  a  corner  of 
the  Room,  the  Apple  we  fhall  throw  againft  the 
Roof  will  always  rebound  to  the  other  oppo- 
fite  Corner.  We  may  fay  the  fame  thing  of  the 
Ear.  If  the  externa!  Dud  placed  in  a  right  Line 
and  perpendicularly  on  the  Tympanum,  the  fc- 
norous  Rays  pufh  againft  the  elliptick  fuperior 
part  of  the  Tympanum  ;  thus  they  muft  return 
on  the  inferior,  i.  e.  towards  the  Place  where  are 
the  Feneftra  Ovalis  and  Rotunda. 

There  is  a  Membrane  that  terminates  the  ex¬ 
ternal  Dud;  of  the  Ear.  There  have  been  Au- 
thors  who  believed  that  according  to  the  various 
Degrees  of  Tenfion  that  it  might  have,  it  was 
at  Unifon  with  fonorous  Bodies,  but  this  is  not 
neceflary  •,  Tunes  pafs  acrofs  very  lax  Bodies ;  it 
contributes  nothing  to  the  Hearing  •,  it  was  found 
broke  or  pierced  in  divers  Animals,  without 
the  Ear’s  fuffering  any  thing  by  it  *,  all  the 
ufe  it  has  is  to  hinder  any  thing,  being  infi- 
nuated  into  the  Cavity  of  the  Drum,  which 
feeing  covered  with  a  very  fenfible  Periofteum, 
and  open  by  a  large  Number  of  fmall  arterial 
Ramifications,  the  cold  Humidity  would  have 
produced  Diforder  in  this  Cavity,  and  would 
have  extinguilhed  Sound. 

The  Membrane  we  have  mentioned  covers 
an  elliptick  Cavity,  on  which  it  is  placed  ob¬ 
liquely  in  approaching  towards  the  Bafis  of 
sfeg  Axis  of  the  Body  •,  hence  we  fee  that  the 
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fuperior  part  of  the  Cavity  is  larger  than  the 
inferior,  and  it  is  this  facilitates  wonderfully 
the  Reflexion  of  Rays  towards  the  inferior  part, 
i.  e.  towards  the  Feneftrae. 

In  the  Cavity  of  the  Drum  againft  the  Mem- 
:  brane  we  find  the  three  little  Bones  we  have 
I  deferibed ;  let  us  now  fee  the  life  of  the  Mal¬ 
leus.  We  nnift  confider  this  Bone  as  the  Leg 
and  Thigh  ftiffiy  extended,  and  making  an 
|  obtufe  Angle  when  we  fit  ;  the  Head  of  the 
Femur  is  as  the  Head  of  the  Hammer  articu*. 
i  Jated,  which  is  placed  againft  the  Membrane  : 
it  is  certain  that  if  we  put  our  Hand  near  the 
Knee,  and  rails  the  Thigh  and  Leg,  we  might 
!  pufh  any  thing  away  with  our  Leg.  This  il- 
:  luftrates  how  the  Cafiferian  Mufcle  adds  that 
I  comes  from  above ;  it  raifes  the  Leg  of  the 
I  Malleus,  and  pufhes  the  Membrane  outwardly. 
As  this  Membrane  is  funk  in  the  Tympanum, 
it  is  then  neceiTary  that  it  fhouid  be  more  lax 
when  this  Mufcle  a6fs ;  not  to  leave  our  Example 
of  the  Leg  and  Thigh,  if  from  under  the  Chair 
there  came  a  Cord  which  were  fixed  near  the 
Knee  •,  this  Cord  would  draw  the  Leg  againft 
the  Chair.  This  is  done  by  the  Euftachian 
Mufcle,  which  arifes  from  the  internal  part  of 
;  the  T ube,  pafles  through  a  Ring  near  the  Feneftra 
Oval  is,  and  thus  from  the  bottom  of  the  Tympa¬ 
num,  and  fixed  to  the  Manubrium  of  the  Malleus 
towards  the  Infertion  of  the  externa!  Mufcle 
which  we  have  been  fpeaking  •,  it  draws  there¬ 
fore  the  Membrane  towards  the  bottom  of  the 
Drum,  i.  e.  it  gives  itTenfion.  There  is  ano¬ 
ther  Mufcle  fixed  to  the  fmall  Apophyfis,  which 
is  confounded  almoft  with  the  Precedent  at  its 
Origin,  but  it  runs  through  the  external  part 
of  the  Euftachian  Tube,  and  is  fixed  to  the  fmall 
Apophyfis  of  the  Malleus ;  it  brings  back  the 
4  -  Malleus, 
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Malleus,  and  the  Membrane  of  the  Tympanum 
towards  the  auditory  Duel. 

As  the  Membrane  is  not  the  Organ  of  Hear¬ 
ing,  it  is  evident  that  the  Malleus  and  Mufcles 
that  ferve  to  move  it,  cannot  be  the  Organ  of 
Hearing  ;  but  if  this  Membrane  were  very 
much  extended,  the  great  Noife  would  have 
burft  it,  therefore  according  to  the  force  of 
Vibrations  of  the  Air  this  Membrane  can  be 
relaxed  •,  befides,  the  Sounds  are  communicated 
more  eafily  by  an  extended  Matter,  and  in 
part  are  loft  in  a  lax  one  *,  thus,  that  we  might 
hear  very  low  Sounds,  and  diminifti  too  acute 
ones,  it  was  neceffary  that  the  Membrane  of 
the  .Tympanum  might  have  divers  Degrees  of 
Tenfion. 

The  Ficus  ferves  in  fome  meafure  to  fupport 
Che  Malleus.  Thus  we  may  fay  that  in  this 
it  contributes  not  to  Hearing,  but  it  is  fixed 
to  the  Head  of  the  Stapes  by  the  means  of  a 
little  bony  Globe.  Let  us  fee  what  ufe  the 
Stapes  has  in  Hearing,  and  chen  we  may  judge 
of  the  ufe  of  the  Anvil. 

The  Stapes  is  placed  perpendicularly  on  the 
Feneftra  Ovalis,  which  it  flops  with  its  Bafis  ; 
the  edges  of  this  Bafis  are  fixed  to  the  Borders  of 
the  Feneftra  Ovalis  by  a  Membrane  which  yields 
when  we  bend  the  Stapes  by  the  Point,  or  pufh 
it  forward  ;  for  which  Reafon  Nature  placed 
pofteriorly  at  the  Feneftra  Ovalis  a  fmall  Mufcle 
in  a  kind  of  Grotto,  from  which  goes  out  its 
Tendon,  by  the  Axis  of  a  fmall  bony  Pyramid, 
and  fixes  at  the  Head  of  the  Stapes.  By  this 
Mufcle  the  Stapes  is  raifed  at  the  anterior  part 
of  the  Feneftra  Ovalis  in  the  fame  manner  as 
the  Point  of  the  Foot  when  we  raife  it  above 
the  paved  Stone  ;  befides  this,  the  Bafe,  which 
is  extreamly  thin,  is  pierced  with  an  infinite 
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Number  of  fmall  Holes,  according  to  the  Ob- 
fervation  of  Manfredi  ,  all  this  was  neeeffkry, 
fo  that  the  Vibrations  of  the  Air  might  pafs  in 
the  Veftibulum  ;  but  hence  we  fee  that  the  Stapes 
contributes  nothing  to  Hearing,  it  only  mode- 
rates  the  force  of  Vibrations  of  the  Air  in  (hut¬ 
ting  and  opening  the  Paffage  more  or  lefs :  as 
for  the  Incus  it  fupports  the  Head  of  the  Stapes, 
and  brings  it  back  by  the  Spring  of  its  inferior 
Branch,  when  it  was  drawn  backwards.  Thus 
Hearing  might  fubfift,  though  even  the  Incus 
were  wanting. 

At  the  anterior  Part  there  is  a  Canal  partly 
bony  and  partly  cartilaginous  and  membranous  5 
it  is  terminated  on  the  Cover  of  the  Palate  late¬ 
rally  by  a  kind  of  a  *  Culhion  that  ftraitens  the 
Orifice.  This  Canal  was  of  an  abfolute  necef- 
fity  in  relation  to  the  Motion  of  the  Membrane 
of  the  Tympanum ;  for  if  the  Air  could  not 
enter  through  that  Tube,  the  Membrane  could 
never  be  pufhed  outwards ;  for  this  Membrane 
in  advancing  outwardly  might  have  left  an 
empty  Space,  and  thus  might  have  overcome 
the  Weight  of  the  Atmofphere:  the  Cafferian 
Mufcle  would  not  have  had  Force  enough  t© 
produce  this  Effed.  Hence  we  fee  that  it  is 
without  Foundation  that  an  Author  fa  id  that 
the  Air  retires  in  the  Maftoide  Cellules,  when 
the  Membrane  of  the  Tympanum  is  extended, 
and  that  it  goes  out  when  it  has  been  relaxed ; 
all  this  is  falfe,  the  Air  goes  out  and  enters 
through  the  Euftachian  Pubes.  As  for  the 
Maftoide  Cellules,  they  appear  to  me  not  to 
have  any  other  ufe  than  to  moiften  the  Drum, 
by  the  Humidity  filtrated  there ;  perhaps  they 

*  Note,  It  is  a  Pudding  that  is  put  round  the  Child's  Head, 
that  if  it  falls  it  -may  not  hurt  itfelf 
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ferve  alfo  to  break  the  force  of  Sound.  For¬ 
merly  a  Problem  was  propofed,  viz.  How  it  is 
poffible  that  in  the  time  at  which  we  retain 
with  Force  the  in  [pi  red  Air,  that  the  Tympa¬ 
num  fhoukfbe  inflated,  for  it  appears  not  then 
that  the  Air  may  enter  through  the  Tubes  ; 
we  muft  obferve,  that  then  we  fhut  the  Paflage 
of  the  Air  through  the  Nofein  raifing  the  Cover 
of  the  Palate  ;  the  Cover  cannot  be  ftrongly 
made,  but  the  Extremity  of  the  Tube  muft  be 
comprefted,  and  the  Air  which  was  in  that  Ex¬ 
tremity  paflfes  into  the  Ear. 

At  the  bottom  of  the  Drum  we  find  the  two 
Foramina  of  which  we  have  been  fpeaking  ; 
they  are  found  placed  in  fuch  a  manner,  as  we 
have  already  obferved,  that  the  fonorous  Rays 
are  there  united  •,  the  Vibrations  of  the  Air  are 
communicated  through  the  Membranes  that 
cover  thefe  Holes  at  the  Air  of  the  Veftibulum. 
The  exiftence  of  this  Air  in  the  Veftibulum  is 
demonstrated,  fince  it  is  evident  that  the  Bafis 
of  the  Stapes  and  the  Membrane  that  covers 
the  Feneftra  Rotunda  would  be  broke  by  the 
Power  of  the  external  Air  :  if  there  was  no  Air 
to  counterbalance  this  Power,  it  is  not  difficult 
to  conceive  how  this  Air  is  difeharged  into  the 
Veftibulum  ;  as  foon  as  there  is  an  empty  Cavity, 
the  Air  which  is  in  the  Fluids  that  pafs  through 
that  Cavity,  goes  through  the  Pores  of  Vefiels, 
there  is  nothing  in  this  but  what  is  confirmed  by 
an  hundred  Experiments. 

Now  we  are  going  to  fearch  for  the  Place 
where  the  Senfation  of  Sound  is  performed,  it  is 
not  in  the  Veftibulum :  For,  iji,  The  fonorous 
Rays  muft  produce  Senfation  in  Places  where 
they  are  heaped  together  •,  in  the  Veftibulum 
they  are  expanded  into  a  large  Surface,  and  are 
thrown  on  all  Sides  in  the  Orifices  they  meet. 
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idly.  The  fix  Openings  in  the  Veftibulum,  fhew 
that  it  is  formed  to  condud  the  Air  in  divers 

Places  rather  than  to  receive  the  Impreffions,  for  a 
large  part  of  its  Surface  is  taken  up  by  thefe  Ori¬ 
fices,  %dly.  The  Spire  that  goes  to  the  Feneftra 
Rotunda  would  be  of  no  ufe  *,  for  the  Vibra¬ 
tions  which  would  come  through  that  Feneftra 
would  meet  at  the  Point  of  the  Snail  thofe  that 
would  come  from  the  Veftibulum  *,  thus  they 
would  produce  no  Effedt,  fince  they  would  re¬ 
turn  on  their  Stapes,  4tbly,  In  fhort,  the 
femicircular  Canals  and  Snail  would  be  of  no 
ufe. 

It  is  not  only  the  Concha  wherein  the  Senla- 
tion  of  Sound  is  formed,  for  it  is  not  in  Birds, 
who  neverthelefs  hear  very  well,  as  we  have  al¬ 
ready  obferved.  The  femicircular  Canals  are 
the  Organ  of  Hearing  in  Birds  and  Fifh,  why 
ihould  they  not  be  in  Man  ? 

The  fame  as  the  Senfation  of  Light  is  formed 
in  the  Place  where  all  the  Rays  are  reunited,  and 
have  more  force,  the  Senfation  of  fonorous  Rays 
is  perceived  in  the  Point  where  their  reunion 
is  formed,  i.  e.  where  they  are  found  ftronger. 
But  before  we  leek  this  Place,  we  muft  obferve 
that  it  is  not  neceffary  for  all  the  Rays  to  reunite 
in  the  fame  Point,  it  is  fufficient  that  they  be 
united  in  divers  Places;  for  as  the  two  Senfa- 
tions  at  the  two  Ears  do  not  multiply  the  Sound, 
thofe  that  will  be  at  different  Points' of  the  fame 
Ear  will  not  multiply  it  neither. 

This  fuppofed,  <the  Principles  we  have  efta- 
blifoed  in  the  beginning,  will  conduit  us  where 
the  Sound  is  perceived.  1 ft,  The  femicircular 
Canals  which  are  open  in  the  Veftibulum,  are 
each  more  (trait  in  the  middle  than  at  their  two 
Orifices ;  fo  that  the  fonorous  Rays  in  entring 
through  the  two  Sides  in  a  Canal,  muft  be 
Pi  \  1  ~  reunited 
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reunited  in  the  middle,  idly.  We  have  leen 
that  crooked  Duds  augment  the  Sound,  it 
is  therefore  neceflary  that  the  femicircular 
Canals  give  force  to  the  fonorous  Rays.  3 dly. 
The  Figure  of  a  Snail  is  very  proper  to  reunite 
the  fonorous  Rays;  the  Concha  will  reunite 
them  therefore  at  its  Point  where  the  two  Spires 
communicate. 

It  is  credible  therefore  that  the  Senfation  of 
the  Sound  is  made  in  the  middle  of  the 
femicircular  Duds,  and  at  the  Point  of  the 
Snail.  The  Uniformity  of  what  pafies  in  all 
thefe  Points  muft  give  a  great  deal  of  likelihood 
to  what  we  fay  here :  the  Air  that  enters  through 
an  Orifice  of  the  Dud,  meets  in  the  middle  of 
the  Dud  that  which  comes  through  the  other ; 
in  the  fame  manner  the  Air  which  enters  through 
the  external  Spine  that  bends  at  the  Feneftra 
Rotunda,  meets  that  which  comes  through  the 
internal  Spire  that  opens  in  the  Veftibulum ;  in 
a  word,  in  all  the  Places  the  Canals  are 
crooked,  and  become  always  more  ftrait ;  as 
for  the  reft,  when  we  fay  that  the  Air  enters,  it 
is  but  to  make  us  better  underftand  there  is 
nothing  but  the  Motion  which  pafies  from  one 
place  to  another. 

In  that  part  where  all  the  fonorous  Rays  are 
united,  they  make  a  large  Impreflion  in  the 
Nerves  ;  it  is  in  making  this  Impreflion  that 
they  lofe  their  Motion  ;  they  return  in  the 
Veftibulum  with  the  Air  which  is  left,  but  they 
make  no  Impreflion  there,  for  Reafons  we  have 
alledged,  and  becaufe  thefe  Rays  come  from  a 
narrow  Place  into  a  large  Surface  they  have  no 
more  force. 

To  explain  how  our  Ear  perceives  the  di¬ 
ver  fity  of  Sounds,  they  had  recocrfe  to  the 

fpiral  Lamina  ;  but  we  have  faid  that  Birds 

perceive 
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perceive  ,  that  diverfity,  iince  they  learn  divers 
Tunes;  thus  this  fpiral  Lamina  is  not  unnecef- 
fary  for  that.  But  there  are  other  Reafons. 
Tunes  are  not  formed  but  by  the  fwiftnefs 
or  frequency  of  the  Vibrations ;  this  fwiftnefs 
and  frequency  of  Vibrations  will  be  perceived 
of  itfelf  at  the  auditory  Nerve.  But  why 
doth  not  the  Air  alone  communicate  its  Vi¬ 
brations  to  the  Nerves  as  it  communicates 
them  to  the  Lamina  and  Duels,  and  as  the 
Duds  and  Lamina  communicate  them  to  the 
Nerves  ?  We  fhould  rather  feek  in  the  Nerves 
Cords,  that  were  at  Unifon  »  but,  in  a  word, 
why  feek  we  there  all  thefe  different  Cords  ? 
j  Will  not  the  greateft  or  lead  Swiftnefs  be  per¬ 
ceived,  when  the  Air  ads  on  the  Nerves  by 
Vibrations  lefs  or  more  rapidly  ?  Befides,  the 
Nerves  which  are  lax  Cords  and  fixed  to  divers 
Points,  are  not  fubjed  to  Vibrations,  as  we 
have  already  proved. 

By  what  we  have  faid  we  may  explain  many 
Phenomena  which  depend  on  the  Strudure  of 
the  Ear.  \ft ,  If  we  apply  the  hollow  of  the 
Hand  to  the  external  part  of  the  Ear,  fo  that: 
it  is  towards  the  fonorous  Body,  we  hear 
much  better,  for  then  we  gather  more  Rays  ; 
and  thus  a  ilronger  Impreffion  is  made  in  the  Ear* 
zdly.  The  external  Ear  being  cut,  we  hear 
with  more  difficulty  ;  this  proceeds  from  the 
auditory  Canal's  heaping  many  Rays,  being  taken 
away  ;  we  might  fupply  this  Defed  by  a  widened 
Dud  to  be  applied  to  the  auditory  Hole. 
3 J/y,  If  we  turn  the  Plane  of  the  external 
Ear  to  a  fonorous  Body  obliquely,  in  turning 
the  Head  towards  the  oppofite  Side,  we  hear 
much  better,  becaufe  the  auditory  Dud  goes 
forwards  j  thus,  when  we  turn  the  Head,  we 
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receive  dire&Iy  the  fonorous  Rays. 

Hearing  is  much  clearer,  when  we  hearken 
with  our  Mouth  open  it  is  poffible  that  the 

Motion  of  the  Air  communicates  then  with  the 

_  _ ^ 

Ear  by  the  Euftachian  Tube  *,  but  we  muft 
obferve  that  the  Mouth  being  Unit,  the  infe¬ 
rior  Maxilla  compreffes  the  auditory  Du <ft  a  lit¬ 
tle,  and  by  that  means  hinders  the  entrance  of 
a  Quantity  of  fonorous  Rays.  £ thly>  When  we 
"Whiffle,  Speak,  or  Sing  in  a  very  acute  Tune, 
or  Yawn,  we  hear  a  foft  Noife  in  the  Ear-,  be- 
caufe  the  Euftachian  Tube  being  compreffed  at 
divers  Repetitions,  the  Air  is  pufhed  on  the 
Tympanum,  and  caufes  that  Noife  in  falling 
on  the  Body  it  meets.  6thly,  There  are  deaf 
Men  who  hear  when  we  talk  to  them  in  their 
Mouth  ;  the  Air  then  communicates  its  Vi¬ 
brations  through  the  Euftachian  Tube.  jtbly,  If 
there  happens  an  Obftrudtion  at  the  Euftachian 
Tube,  we  become  Deaf ;  the  Reafon  is  evident, 
becaufe  the  Tube  being  flopped,  there  is  in 
the  Tympanum  gathered  Subftances  which  may 
extinguifh  the  Sound.  Stbly,  If  the  Membrane 
of  the  Tympanum  breaks,  Deafnefs  enfues, 
although  a  long  time  after  •,  we  cannot  attribute 
this  but  to  the  Subftances  then  introduced  in  the 
Tympanum,  and  to  the  Impreflions  of  the 
external  Air.  gthly,  There  have  been  Perfons 
who  fmoaked  through  the  Ear  •,  this  Smoak 
entered  through  the  Tubes,  and  went  out  at  the 
Hole  called  Hiatus  RivinL  io tbly.  If  an  In¬ 
flammation  enl’ue  in  the  Veftibulum,  in  the 
femicircular  Canals,  and  in  the  Concha,  the  au- 
ditory  Nerves  would  be  moved  by  the  Arteries, 
Jo  that  we  fhouid  hear  a  Noife,  and  thus  it 
happens  in  pains  of  the  Ear-,  the  Inflamma¬ 
tion  that  happens  in  other  Places,  may  caufe 
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alfo  fome  Noife  in  occasioning  divers  Diforders ; 
as  for  example,  in  the  Periofteum  that  covers 
the  Cavity  of  the  Tympanum.  ntbly ,  If  the 
ceruminous  Matter  Hopped  the  external  audi¬ 
tory  Dud,  the  Air  could  not  communicate  its 
Vibrations  through  this  foft  Matter  ;  thus  we 
can  hear  no  more.  1 2tbly,  If  there  were  many- 
thick  Fluids  heaped  in  the  Tympanum,  the 
Vibrations  of  the  Air  could  not  communicate 
through  the  Feneftra; ;  if  we  were  to  make  fome 
Injection  through  the  Tube,  we  may  take  away 
this  Matter  ;  but  if  we  attempt  this,  it  muft  b§ 

through  the  Nofe.  muri Earn  T 

Sympathetkk  Motions. 

The  Nerves  are  as  Reins  which  the  Soul 
makes  life  of  to  turn  the  Body  on  all  Sides  5. 
the  Parts  owe  their  Motions  to  them  only  ;  the 
Branches  fent  them  by  the  fame  Trunks,  or 
thofe  that  communicate  keep  them  in  a  mutual 
Dependence,  and  tranfport  the  Difeafes  to  one 
that  afflid  the  other.  Some  Authors  have  at¬ 
tributed  this  kind  of  Commerce  between  the 
Parts  to  the  Membranes  which  are  common, 
to  them  ;  but  if  there  ever  was  an  ill-grounded. 
Opinion,  this  is  one.  Experience  teaches  us, 
that  the  Membranes  lofe  their  Senfation  and 
Addon  as  fooii  as  they  have  no  more  Com¬ 
munication  with  the  Nerves  ;  it  is  not  there¬ 
fore  on  them  that  we  muft  place  the  Accidents 
that  are  extended  from  one  part  to  the  other  » 
the  Part  that  often  (hares  the  Pain  of  another  is 
very  diftant,  and  the  Parts  between  are  not  at  all 
affeded.  How  comes  it  about  a  Membrane  that 
tranfports  its  irregular  Motions  fhould  caufe  any 
Pain  in  the  middle  ?  Befide  thofe  that  maintain  the 
Opinion  we  have  mentioned,  imagine  that  it  is  by 

H  h  %  "  ■  Qfcil- 


Sympathy. 


Oicillations  by  which  the  Membranes  communi¬ 
cate  their  Motions  *,  but  who  would  believe ' 
that  Membranes  prefled  ftrongly  on  all  Sides, 
fixed  to  each  Point  of  their  Surface,  floating  in 
an  infinite  Number  of  Places,  lax  alrnoft  every 
where,  conducted  by  feveral  Windings,  fhould  be 
capable  of  Vibrations  ?  We  muft  either  abandon 
all  mechanical  Ideas,  or  not  maintain  fuch  an 
Opinion  ;  it  is  only  to  the  Nerves  and  Veffels 
that  we  muft:  refer  the  Sympathy  found  between 
the  Parts  of  the  Body, 

In  divers  Difeafes  of  the  Brain,  as  in  Contu- 
fions,  and  Inflammations,  the  Eyes  are  inflamed  •, 
the  nervous  Juice  propelled  ftrongly  into  the 
Nerves  that  run  to  the  Eye,  give  a  great  deal 
of  force  to  the  V effels,  and  by  that  means  pro¬ 
pel  the  Blood  into  the  lymphatick  Arteries : 
the  Nerves  of  the  third,  fourth  and  fixth  Pair, 
put  the  Mufcles  into  Convul lions,  and  the 
Face  becomes  wild,  which  marks  that  the  De¬ 
lirium  is  nigh,  according  to  the  Observations  of 
Phyficians, 

Pains  of  the  Ear  are  fornetimes  fo  terrible, 
that  they  occalion  Death  in  a  very  fhort  time  •, 
the  great  Number  of  Branches  on  the  feventh 
Pair,  and  its  communication  with  the  eighth, 
are  the  occafion  of  it.  As  for  the  Tongue, 
ljuftulae  often  enfue  there,  and  when  the  Brain 
is  corrupted  we  then  can  fpeak  no  more, ,  im¬ 
mediately  the  Nerves  fend  a  great  deal  of  Fluid 
into  the  Mufcles  of  the  Tongue,  fill  the  Veffels 
there,  and  hence  form  Puftulas  ;  in  a  word,  by 
the  Compreffion  of  the  Nerves  the  Tongue  be¬ 
comes  Paralytick. 

In  Wounds  of  the  ITead  Ab fee  lies  happen  to 
the  Liver,  and  we  vomit  Bile  j.  but  by  the 
Adi  ion  of  the  Nerves  that  go  to  the  Vifcus  the 
Dudts  are  ftraicened  j  and  as  the  Blood  has  no 
i  .  .  great 
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great  Motion  it  is  heaped,  filtrates  more  Bile, 
and  caufes  Convulfions ;  but  the  Aftion  of  the 
Nerves  mu  ft  not  terminate  at  the  Liver  only,, 
it  rauft  be  extended  to  other  Parts  ;  we  have 
alfo  obferved,  that  in  Wounds  of  the  Head  a 
Numbnefs  was  expanded  over  the  Thigh  ;  the 
Intercoftal  that  goes  to  the  T high  explains 
this  Phenomenon  ;  a  Gangrene  that  falls  on 
a  Man’s  large  Toe  after  a  Wound  on  the 
Head,  according  to  Bshn ,  proceeds  alfo  from 
this  Nerve. 

The  other  Parts  of  the  Head  that  are  out 
of  the  Cranium,  have  alfo  more  Power  on  the 
others.  1 Ji,  The  Eyes  receive  the  Nerves  of 
die  fifth  Pair  ;  thus  the  Dura  Mater  will  be 
agitated,  when  the  Eyes  are  moved ;  hence 
an  Qphthalmy  produces  a  Plead-ach  with  Pulfa- 
tions,  and  is  a  fign  of  Death  in  Contufions  of 
the  Head.  2 dly,  When  one  Eye  is  attacked, 
the  other  will  be  fo  at  laft  •,  this  may  be  be¬ 
came  the  two  Branches  of  the  third  Pair  arife 
from  the  fame  Place.  But,  gdly,  When  the 
Humours  of  the  Eye  flow  through  fome 
Wound,  the  other  diminifhes  ;  and  this  pro¬ 
ceeds  from  the  fympathetick  Veffel,  which 
communicates  with  both  the  Eyes.  4 tbly,  The 
Eyes  mark  our  Paffions  ;  this  arifes  from  the 
fifth  Pair  that  is  fpread  in  the  Eye  and  Face, 
and  communicates  with  the  Nerves  of  the  Vif- 
cera  ;  as  foon  as  there  is  fome  great  Motion 
in  the  Brain,  the  nervous  Juice  which  is  fent 
into  the  Nerves  of  the  Eyes,  impreffes  there 
divers  Motions,  gtbly,  A  Diarrhoea,  according 
to  Hippocrates,  cures  an  Ophthalmia;  this  mull 
be  fo,  becaufe  the  filled  Veffel s  in  the  Eyes 
are  emptied.  6thly,  In  certain  Difeafes  the 
Eyes  are  fwelled ;  this  proceeds  from  the  Blood’s 
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hoc  being  able  to  return  through  the  Veins  5 
for  when  we  tie  the  Jugular  of  a  Dog,  the  Eye 
fwells  extremely,  jthly,  Great  Paflions  caufe 
Inflammations  in  the  Eye  ;  becaufe  the  Nerves 
contra&ing  the  capillary  Extremities  of  Arte¬ 
ries,  the  Blood  being  then  accumulated  is 
thrown  into  the  lymphatick  Arteries  of  the  Eyes ; 
befides  it  is  puflhed  then  with  greater  Force. 
Sthly,  When  the  Body  is  deprived  of  Nourifh- 
ment,  the  Eyes  fink ;  becaufe  what  forms  their 
Mafs,  and  the  fat  that  environs  them,  then 
diminifhes.  gthly,  There  are  many  nervous 
Papillae  in  the  Eye-lids,  they  mud  therefore 
be  very  fenfible  ;  and  when  they  are  very 
much  irritated  there  may  enfue  Convulfions  in 
all  the  Body,  becaufe  of  the  Communications 
of  the  fifth  Pair  whence  they  come  out. 

The  mutual  Dependence  of  the  Noftrils  and 
Diaphragm  is  explained  by  the  intercoftal 
Nerve  that  comes  from  the  fifth  Pair,  gives  a 
Branch  to  the  Diaphragm,  and  receives  on  each 
Side  diaphragmatick  Nerves.  Baglivi  imagined 
that  theNofe  had  forne  particular  Sympathy  with 
the  Inteftines,  becaufe  when  we  Smoke,  or  ufe 
any  Tobacco  in  the  Nofe,  we  are  fometimes 
purged;  but  we  mull  obferve  that  we  fwallow 
Tobacco,  and  feme  of  it  enters  the  Blood  by 
Refpiration,  which  is  fufficient  enough  to 
purge  us;  as  for  what  regards  the  Brain  it  is 
not  furprizing  that  certain  Matters,  as  Helle¬ 
bore,  may  caufe  Convulfions  ;  the  Communi¬ 
cation  of  the  fifth  Pair  with  the  Nofe,  fhews 
the  Reafon  of  this  Phenomenon ;  but  there  is 
a  particular  Thing  which  happens  very  often, 
that  is,  we  fneeze  in  looking  fledfaftly  on  the 
Sun  ;  this  proceeds  becaufe  the  naval  Branch 
of  the  Ophualmick  gives  a  Branch  which  en~. 
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ters  into  the  Skull,  and  goes  out  with  the 
Olfaftor  to  be  expanded  in  the  pituitary  Mem- 

brane.ino®B<I  3i3^ 


"We  have  feen  the  Sympathy  of  the  Brain 
with  the  Ears,  but  we  mult  yet  explain  feveral 
Phenomena  with  regard  to  other  Parts,  ift. 
Winder  laid,  that  in  violently  moving  a  Man 
who  had  a  Fluxion  at  the  Ear,  he  cured  him 
of  that  Pain.  By  thefe  Motions  he  agitated 
the  Nerves,  and  Hopped  the  Courfe  of  the 
Fluids.  2 dly,  Fabricius  Hildanus  fpeaks  of  a 
Woman  whofe  Pains  in  the  Ear  even  ex¬ 
tended  to  the  Arm  •,  he  gave  us  the  like  Obfer- 
vation  of  a  Woman  who  had  fomething  in  her 
Ear-,  this  proceeds  from  nothing  but  that  the 
Portio  Dura  communicates  with  the  fecond  and 
third  Vertebral  that  communicates  with  the 
brachial  Nerves.  Sdiy,  In  the  laft  the  Pains 
extended  to  the  Thighs  -,  this  could  proceed 
from  nothing  but  the  communication  of  the 
lombal  with  the  intercoftal  Nerves  ;  the  ner¬ 
vous  Juice  being  propelled  by  that  Nerve 
ftraiten  the  capillary  Extremities  of  the  Vef- 
fels ;  for  the  lame  Reafon  thefe  Pains  dege¬ 
nerate  into  epileptlck  Motions.  4 tbly.  In  Pains 
of  the  Ear  a  difficulty  of  fwallowing  will 
fometimes  enfue  ;  this  proceeds  from  the  Nerves 
of  the  fifth  Pair  that  go  to  the  Tongue  and 
communicate  v/ith  the  Portio  Dura.  5/^/y,  Ac¬ 
cording  to  Baglivi’ s  Obfervation,  Deafnefs  which 
happens  in  Maladies  flops  the  Courfe  of  the 
Belly  when  there  happens  Diforders  in  the 
Nerves  of  the  Ear,  the  intercoftal  Being  ihaken 
lends  more  nervous  Juice  into  the  Mei'enterick 
Plexus’s,  and  ftraitens  the  capillary  Extremities 
of  the  Arteries.  6ibly,  Pains  of  the  Ear  in 
Pleurifies  and  Fevers  often  happen,  and  are  a 
good  Symptom  i  becaufe  that  the  Matter  that 

PI  h  4  -  •  caufed 


>r  7  z  * 

caufed  the  Dileafe  is  depofited  in  the  parotid 
Glands  ;  feveral  Phyficians  apply  adtual  Caute¬ 
ries  to  thefe  Glands,  and  this  fucceeds  extremely 
well  ;  this  Depolition  happens,  becaufe  of  the 
facility  found  by  the  Matter  to  be  flopped  in  the 
Cellules  of  the  Glands. 

The  Teeth  have  no  lefs  Connexion  than  the 
Ear  with  all  the  Parts  of  the  Body,  ifi.  The 
Tooth-ach  caufes  a  Tumour  and  Inflammation  » 
this  proceeds  from  the  Nerves  of  the  fifth  Pair 
which  go  the  Teeth  and  fend  Branches  to  the 
Cheeks,  Gums,  and  Mufcles  of  the  Face  •, 
thus  when  the  Pain  of  the  Teeth  is  violent, 
the  Nerves  contrail  the  arterial  Extremities, 
the  Fulnefs  formed  then  occafions  Inflamma¬ 
tions,  and  filtrates  a  great  deal  of  Fluid  in  the 
Interftiies  of  Fibres,  either  from  the  Gums  or 
from  the  Cheeks  ;  in  a  word,  the  fame  thing 
occurs  as  when  we  tie  the  Jugular  of  a  Dog, 
i.  e.  that  the  neighbouring  Parts  are  inflated. 
idly ,  The  Tooth-ach  extends  fo  far  as  the 
Ears,  becaufe  of  the  Communication  of  the 
Porcio  Dura  with  the  fifth  Pair.  3J/31,  The 
Eyes  fuffer  not  lefs  by  the  Tooth-ach  •,  and, 
according  to  Baufner's  Observation,  there  of¬ 
ten  arifes  a  Swelling  on  the  Eye,  and  the  Eye¬ 
lid  feems  to  palpitate ;  the  Branch  that  is  ex¬ 
panded  at  tie  Teeth  of  the  luperior  Max¬ 
illa  fends  a  Branch  into  the  Canal  which  is  un¬ 
der  the  Orbit,  and  is  expanded  by  the  Tegu¬ 
ments  of  the  Face  to  the  upper  Lip.  This 
Nerve  being  agitated,  the  Juice  that  there  flows 
contracts  the  arterial  Extremities  under  the  Eye, 
and  by  that  means  caufes  a  Tumour  there:  the 
common  Origin  of  that  Branch  and  Ophthalmick. 
of  Willis,  fhews  us  how  much  the  Eye  may 
fuffer  by  the  Tooth-ach.  4 thly,  When  the 
Teeth  iqfl  come  out  in  Children  Diarrhoea’s 
E  i  often 


Sympathy .. 


473 


I 

i 

i 


often  enfue,  or  inftead  of  them  Fevers,  and 
Vomitings:  as  the  Nerves  of  the  fifth  Pair  are 
very  much  agitated,  the  eighth  Pair  communi¬ 
cates  with  that  in  the  Mouth,  and  the  Inter- 
coftal  which  takes  its  rife  from  the  fifth  contract 
different  times  the  arterial  Extremities  of  the 
Inteftines  •,  a  Fluid  may  then  be  exprelfed 
that  is  filtrated  in  the  Inteftines  ;  but  if  the 
Contradion  is  fuch,  that  every  thing  be  flop¬ 
ped,  then  the  Blood  being  flopped  more  will 
caufe  Fevers  and  Vomitings.  5thly,  Children 
are  troubled  with  epileptick  Motions  ;  the  AgU 
ration  of  the  fifth,  eighth  and  Intercoflal,  is 
the  Reafon  of  it  ;  befides,  the  Blood  flopped  in 
the  Vifcera  agitate  on  all  Sides  the  Nerves  by 
the  divers  Motions  it  receives  from  the  Heart; 
and  on  this  depends  the  Obfervation  of  Hip¬ 
pocrates ,  viz.  that  Convulfions  happen  not  to 
Children  who  have  then  Diarrhoea’s,  for  the 
Veffels  are  emptied.  6tblyt  Remedies  put  in 
the  Ear  cure  fo  me  times  the  Tooth-ach ;  this 
arifes  from  the  Communication  of  the  fifth  Pair 
with  the  Portio  Dura.  7 tbly,  Veficatories  cure 
fometimes  Pains  of  the  Teeth  ;  it  is  a  certain 
Principle  that  every  thing  being  in  Equilibrium 
in  the  human  Body,  all  the  Effort  is  carried 
towards  the  Place  where  this  Equilibrium  is  in¬ 
terrupted  ;  for  through  the  Veficatories  the 
Equilibrium  is  interrupted  in  one  Point,  and 
then  the  Effort  being  carried  towards  that 
Point,  it  is  lefs  about  the  Teeth.  8 tbly,  For 
what  regards  the  Connexion  of  the  Larynx  and 
Pharynx,  the  Par  Vagum  fends  there  Branches 


below  the  Corpora  Olivaria,  and  in  running 
it  over  gives  fome  to  the  (Efophagus  and  Tra¬ 
chea  Arteria. 

The  Breaft  offers  us  as  many  curious  Phenomena 
as  the  Head  ;  but,  I  believe,  there  are  many  Fads 

that 
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that  we  attributed  to  Sympathy,  which 'depend  on 
another  Caufe.  i ft,  The  Lungs  being  attacked, 
the  intercoftal  Nerves  muft  caufe  frequent  Infpira- 
tions,  for  on  the  pneumonick  Plexus’s,  the  Inter¬ 
coftal  that  communicates  with  the  dorfal  Nerves 
communicate  the  8 th  pair,  'idly.  The  Inflammati¬ 
ons  of  the  Lungs  occafion  Pain  towards  the  Clavi¬ 
cles  and  Shoulder-blade,  becaufe  the  intercoftal 
Nerve  forms  with  the  fecond  dorfal  Pair  the  Nerve 
that  goes  to  the  fubclavian  Mufcle.  %dly,  The 
Cheeks  become  red  in  thofe  that  are  Phthificky. 
To  explain  this  Phenomenon,  we  muft  obferve 
that  the  Blood  flows  not  freely  in  the  Lungs 
thus  it  is  {topped  in  the  upper  Vena  Cava ; 
the  Arteries  muft  therefore  neceflarily  be  in¬ 
flated,  and  fend  more  Blood  into  the  Face. 
Another  Obfervation  to  be  made,  is,  that  the 
cutaneous  Network  is  fatter  on  the  Cheeks  than 
any  where  elfe;  thus  the  Parts  dry  in  a  Con- 
fumption  •,  the  reft  of  the  Network  is  clofed, 
and  receives  no  more  Blood  ;  but  as  it  is  thicker 
at  the  Cheeks,  it  is  not  ftraitened  as  elfewhere, 
and  the  Blood  that  cannot  enter  into  the  other 
Parts  of  the  Network  is  thrown  in  greater 
Quantity  on  the  Cheeks.  4 thly,  The  Brain 
fuffers  in  Maladies  of  the  Lungs  ;  this  may 
proceed  from  the  Communication  of  the  eighth 
Pair  with  the  fifth,  which  fends  Branches  to  the 
Dura  Mater  ;  but  we  muft  above  all  have  re¬ 
gard  to  the  Blood,  which  cannot  defcend  from 
the  Brain.  $tbly,  Baglivi  tells  us  there  is :  a 
great  Connexion  between  the  Breafts  and  Te- 
fticles.  Legs  and  Ears,  becaufe  the  Maladies  of 
the  Lungs  are  thrown  into  thofe  Parts;  but 
this  Accident  proceeds  not  from  the  Con-1-* 
nexion;  the  Matters  that  form  an  Abfcefs  in 
the  pulmonary  Texture,  are  tranfported  through 
all  the  Body  through  the  ways  of  Circulation, 


Sympathy t  475 

and  are  depofited  in  the  Places  where  they  are 
Hopped,  whether  it  be  through  the  Difpofition 
of  the  Parts,  or  by  fome  Accident ;  in  the  fame 
manner  Matters  that  are  depofited  in  thefe 
Parts  may  be  tranfported  to  the  Lungs  where 
they  are  Hopped  becaufe  of  its  delicate  Tex¬ 
ture.  6thly ,  In  applying  Veficatories  to  the 
Legs,  we  eafe  Pleureticks,  becaufe  in  the  Place 
where  the  Veficatories  ait  there  is  formed  a 
Derivation,  and  the  Fluids  finding  lefs  refift- 
ence  in  that  Place,  the  depofited  Matter  in  the 
Lungs  in  circulating  by  degrees  go  through 
that  Place,  or  is  depofited  thereabouts  j  it  is 
thus  that  Dilatation  being  formed  in  the  fali- 
vary  Glands  the  Saliva  efcapes  continually. 
7 tblyt  As  for  the  Diaphragm,  when  it  is  in¬ 
flamed  we  fall  into  Madnefs,  which  is  nothing 
but  an  Inflammation  of  the  Meninges.  This 
proceeds  from  that  the  Diaphragm  having  no 
more  Motion,  the  Blood  is  flopped  in  the 
Lungs,  and  confequently  in  the  Brain  ;  befides 
the  diaphragmatick  Nerve  which  communi¬ 
cates  with  the  Intercoftal,  agitates  the  fifth 
Pair  that  fends  Branches  to  the  Dura  Mater, 
and  muft  there  confequently  fill  the  Veflels. 
This  Communication  of  the  diaphragmatick 
Nerve  will  alfo  give  the  Real'on  of  all  that  which 
happens  in  the  Face  by  the  divers  Motions  of 
the  Diaphragm. 

Difeafes  that  happen  to  the  Stomach  extend 
almoft  over  all  the  Parts.  1 ft.  The  Cepha- 
lalgies,  Ddiria,  V ertigoes,  Rednefs  of  the  Face, 
and  foporous  Affections  depend  very  often  upon 
that  Vilcus ;  the  Nerves  of  the  Stomach  being 
agitated,  chofe  of  the  Kidneys,  Spleen,  Liver, 
and  Mefenteric  Plexus’s  are  agitated  alfo,  and 
contrail  the  Veflels.  The  Contraction  of  the  arterial 
Extremities  flops  the  Blood  in  all  its  Parcs  5  it  is 

there- 
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therefore  neeefliiry  that  the  Fluid's  be  carried  in 
greater  Quantity  towards  the  Head,  and  there 
produce  the  EffeCts  juft  mentioned.  2 dly,  The 
Nerves  that  run  to  the  Stomach  fend  Branches 
to  the  Larynx,  Pharynx,  and  to  ’the  Mufcles 
of  the  Os  Hyoides  at  the  CEfophagus ;  thus 
when  the  Stomach  is  agitated,  the  Branches 
will  be  aifo  agitated,  and  will  fend  more  ner¬ 
vous  Juice  into  thefe  Places  ;  the  excretion  alfo 
of  the  Saliva  precedes  a  Vomiting,  falfe  An¬ 
gina?' are  cured  by  Purges,  and  the  Tongue,  ac¬ 
cording  to  Baillou,  perceives  always  Difeafes  of 
the  Stomach.  %dl'y,  The  Breaft  has  no  lefs 
Connection  with  the  Stomach  ;  we  have  feen 
that  the  eighth  Pair  fend  Branches  to  the 
Trachea  Arteria,  form  the  pneumonick  Plexus’s, 
and  expand  on  the  CEfophagus:  we  muft  not 
therefore  be  furprized  if  an  Afthma  be  not 
fometimes  only  an  EffeCt  of  the  Stomach;  if 
the  trouble  in  that  Vifcus  excite  ftubborn  Coughs  ; 
if  the  Pkurify  proceeds  from  Worms ;  if  the 
Matters  that  relax  the  Stomach  are  fo  falutary 
in  the  Inflammation  of  the  Lungs.  4 thly,  But 
if  the  Lungs  are  troubled  by  the  Ventricle, 
the  Heart  is  no  lefs  fo  •,  the  Branches  that  go 
to  the  Cardiac  Plexus  and  to  the  Heart,  Au¬ 
ricles  and  Veflels,  muft  neceflarily  be  agitated, 
when  the  Nerves  of  the  Stomach  are  fo  ;  for  they 
come  from  the  eighth  Pair  ;  then  the  nervous 
Spirit  will  be  thrown  into  the  Heart  in  fo 
great  a  Quantity,  that  the  Heart  will  remain  in 
Contraction  during  a  long  while  :  but  this  can’t 
happen  unlefs  when  we  fall  into  a  Syncope.  Ba¬ 
illou,  and  other  Practitioners,  bring  many  Ex¬ 
amples  of  it.  5tbly,  Befide  the  Connections 
which  we  have  been  fpeaking  of,  the  Stomach 
has  alfo  fome  with  the  Abdomen.  6thly,  The 
femilunar  Plexus  that  forms  by  its  Branches  the 
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fplenick  Plexus,,  communicates  with  the  fto- 
machick  Plexus  ;  thus,  when  the  Spleen,  is 
filled  with  thick, Blood  in  Flypocheadriacks,.  the 
irregular  Motions  which  will  then  enfue,  will 
communicate  with  the  Stomach,  and.  in  ffcrait- 
ning  its  Pylorus  they  will  give  room  to  the 
Air  to  rarify  and  caufe  Inflations.  jtblyy  The 
Liver  will  not  fuffer  lefs  by  the  irregular  Mo¬ 
tions  of  the  Ventricle  ;  the  nervous  Fibres  the 
eighth  Pair  fends  to  the  Pylorus,  are  joined  to 
the  hepatick  Plexus  •,  thus,  when  they  axe 
moved,  the  Bile  will  immediately  flow.  8tbly, 
The  ftomachick  Plexus  communicates  with  the 
mefenterick  Plexus’s  ;  thus  Pains  of  the  Sto¬ 
mach  may  pafs  in  the  Inteftines.  gtbly,  The 
left  renal  Plexus  communicates  with  the  fto¬ 
machick  Plexus;  thus  if  the  Reins  are  inflamed* 
a  vomiting  may  enfue.  10 tbly,  The  Vomitings 
of  Women  with  Child  cannot  proceed  from  the 
Nerves,  for  it  Jafts  not  always;  this  proceeds 
from  the  Blood's  coming  from  the  Uterus  not 
being  able  to  come  out,  there  is  thrown  a 
larger  Quantity  into  the  caeliack  Artery.  1  \thlyy 
As  the  Nerves  of  the  eighth  Pair  that  terminate 
almoft  at  the  Stomach,  communicate  with  the 
Nerves  which  are  expanded  without,  we  fhall 
not  be  furprized  if  the  Evils  that  happen  to  the 
Stomach  excite  Sweating  or  fupprefs  Tranfpi- 
ration  ;  the  great  Contraction  that  will  be  cau fed 
then  in  the  Veflels  will  immediately  exprefs  the 
Fluids  of  the  Strainers,  and  at  laft  will  flop  the 
fecretory  Duds. 

The  Inteflin.es  receive  their  Nerves  from  the 
Intercoftals ;  thefe  Nerves  form  the  Cardiack 
Plexus,  the  Splenick  and  Venals  ;  communicate 
with  the  dorfal  Nerves,  and  with  the  Nerves  of 
the  Stomach,  and  fend  Branches  to  the  Bladder, 
ttff,.  Thus,  ifii  In  the  Iliack  Paffion  Syncope’s  will 


1 


often  happen  by  the  Agitation  of  the  Cardiack 
Plexus.  2 dly,  Refpiration  will  be  difficult,  be- 
caufe  the  coftal  Nerves  will  be  drawn  by 
the  Intercoftal  ;  befides  near  the  pneurnonick 
Plexus’s  at  each  Side  is  inferted  at  the  eighth 
Pair  a  Branch'  of  the  Intercoftal.  3 dly^  We 
fhall  vomit  becaufe  of  the  Communication  of 
the  Mefenteric  Plexus’s  with  the  Stomachick. 
4 thly,  There  will  enfue  a  great  Flux  of  Bile,  and 
perhaps  an  Inflammation  of  the  Liver,  becaufe 
the  hepatick  Plexus  comes  from  the  femilunar 
Plexus,  that  fends  Branches  to  form  the  Plexus 
of  the  Mefentery.  5/Wy,  The  Urine  will  be 
flopped,  becaufe  the  venal  Plexus  will  ftraiten 
the  capillary  Extremities  of  the  venal  Arteries* 
6thly,  Cholicks  may  occafion  Cephalalgies,  fince 
the  Blood  being  flopped  in  the  Inteftines,  Kid¬ 
neys  and  Liver,  will  be  carried  to  the  Head 
in  a  larger  Quantity  ;  this  may  even  caufe  an 
Epilepfy  j  for  if  the  Straitnings  caufed  in  the; 
lower  Parts  are  fuch  that  the  Blood  cannot  circu¬ 
late,  the  Plethora’s  that  will  enfue,  will  caufe  fuch 
Pulfations  againft  the  Nerves  that  all  will  enter 
into  Convulfion  •,  the  diforderly  Motions  caufed 
by  the  inferior  Nerves  may  alfo  produce  the  fame 
Effedt  in  thole  that  will  communicate  with  (hem ; 
in  a  word,  thefe  Convul lions  may  caufe  a  Palfy 
in  the  fame  manner  as  we  faid  an  Apoplexy 
might,  Jtblf,  The  nervous  Juice  that  will  then 
flow  in  a  greater  Quantity  in  the  mufcular  Sides 
of  the  external  Velfels,  will  ftraiten  the  laft 
Dudts  •,  thus  they  will  fupprefs  Tranfpiration. 
8 tbly.  The  Cholick  may  change  into  a  Gout, 
for  the  nervous  Juice  being  fent  into  the  crural 
Nerve  with  force  becaufe  of  the  Agitation  of 
the’mefenterici  Plexus’s,  the  Velfels  of  the  Arti¬ 
culations  will  be  filled.  *  m 


The  Liver  receives  its  Plexus  from  the  inter- 
coftal  Nerve,  which  lends  it  three  Branches 
after  that  it  has  given  one  to  the  Diaphragm  ; 
let  us  fee  what  fuch  an  Origin  muft  produce. 
ifi.  In  Inflammations  of  the  Liver  Hemorrhages 
happen  at  the  right  Noftril,  this  ariles  from 
the  right  intercoftal  Nerves  that  furnifh  the 
hepatick  Plexus,  communicating  with  the  Nerves 
that  go  to  the  Nofe,  and  then  occafion  there 
Plethora’s,  which  are  followed  by  an  Hemorrhage. 
idly,  Thofe  who  have  their  Liver  too  large  or 
inflamed,  feel,  according  to  Baillou,  a  Pain  at 
the  Clavicles  and  Shoulder-blades  ;  we  muft  ob- 
ferve,  that  then  we  refpire  not  but  in  raifing 
the  Sides,  and  that  the  Diaphragm  is  almoft 
immoveable  :  but  better  to  raife  the  Sides,  we 
keep  the  Shoulder-blade  and  Clavicle  railed, 
which  cannot  be  done  fome  time  without 
Pain.  3 dly,  Vomitings  happen  becaufe  the  Fi¬ 
bres  of  the  eighth  Pair  that  go  to  the  Pylorus 
join  to  the  hepatick  Plexus.  4 tbly,  Holiier  fays, 
he  faw  in  his  Practice  two  or  three  times  in 
the  Thigh  infupportable  Pains  that  nothing 
could  cure,  and  that  he  found  Pus  between 
the  Mufcles,  and  in  that  Cafe  the  Liver 
had  a  Vomica  j  this  Phaenomenon  depends  not 
op  the  Nerves,  perhaps  the  Pus  of  the  Leg 
was  depofited  in  the  Liver,  cr  that  from  the 
Liver  it  came  in  circulating  or  a-croi's  the  cellular 
Subftance  till  the  Extremities. 

We  have  already  faid  fomething  of  the  Spleen. 
1 ft,  The  Difeafes  that  happen  there  arc  fome- 
times  felt  at  the  right  Side  ;  this  muft  happen 
by  the  Communication  of  the  left  femilunar 
Plexus  with  the  hepatick  Plexus-,  for  it  is  this 
femilunal  Plexus  which  gives  rife  to  the  fplenick 
Plexus.  2 dly.  When  there  is  fome  Obftruc- 
yon,  ws  are  fubject  to  vomiting  ;  this  proceeds 
L  S  .  ■  -  .  ’  ; ^  ■  'from 
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from  the  Communication  of  the  femilunar 
Plexus  wisto  the  ftomachick.  3 dly,  Hypo- 
chondriacks  have  a  difficulty  of  refpiring ;  the 
Branches  of  the  Intercoftal  that  are  joined  to 
the  dorfal  Nerves,  mull  caufe  this  Symptom, 
and  the  intercoftal  Branch  that  unites -at  the 
eighth  Pair  near  the  pneumonick  Plexus  may 
ftill  contribute  to  this  Effedt,  the  fame  that  the 
Union  of  the  femilunar  Plexus  with  the  left 
Nerve  of  the  eighth  Pair.  4 thly,  By  the  laft 
Communication  which  we  are  fpeaking  of,  Hy- 
pochondriacks  feel  a  great  ftraitning  at  the  Re¬ 
gion  of  the  Stomach ;  we  muft  to  this  a^d  the 
great  Quantity  of  Blood  that  the  Stomach  re¬ 
ceives  becaufe  of  the  Obftrudtion  of  the  Spleen. 
$thly,  As  the  cardiack  Plexus  is  formed  in  part 
by  the  Branches  of  the  left  Intercoftal,  we  fee 
that  the  Heart  may  feel  Pains  from  the  Spleen* 
6tbly,  We  muft  perceive  a  great  Weight, 
efpecially  when  we  have  eat,  for  the  ftraitening 
caufed  by  the  Nerves  accumulate  the  Blood  in 
the  Arteries,  and  the  Spleen  thus  filled  is  prefied 
by  the  Aliments. 

There  is  no  Part  that  caufes  more  Diforders 
than  the  Kidneys,  ift,  If  there  is  any  Stone, 
there  enfues  a  difficulty  of  Refpiring,  be¬ 
caufe  of  the  Communication  of  the  Inter¬ 
coftal  with'  the  Coftal  Nerves,  and  with  the 
eighth  Pair  •,  belides,  that  the  Diaphragm  may 
not  comprefs  the  Kidney,  we  raife  the  Sides; 
we  keep  our  felves  ftraight,  as  Baillou  obferves. 
From  this  fame  Caufe  arife  fometimes  Pains  of 
the  fide,  which  are  like  thofe  of  the  Pleurify.2j/y, 
Lifter  obferves  that  Palpitations  enfue,  when  we 
have  a  Stone  in  the  Kidneys:  This  may  happen 
by  the  frequent  Contractions  that  the  Branches  of 
the  Intercoftal  caufe  in  the  Heart,  which  form 
the  Cardiac  Plexus,  The  Pulfe  is  low  at 
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the  difeas’d  Side  :  For  as  the  Intercoftal  commu¬ 
nicates  with  the  Brachial  Nerves,  they  contract  the 
Arteries,  and  hinder  them  from  obeying  the  Mo¬ 
tions  of  the  Heart.  4 thly,  Colics  and  Vomitings 
enfue.  The  Communication  of  the  Mefenteric 
and  Stomachic  Plexus’s  with  the  Renal  Plexus’s, 
produce  thefe  Accidents.  5 tbly ,  ,The  Tefticle 
retires  upwards.  V/e  have  attributed  this  to  the 
Urethra  that  retires-,  this  may  be  one  Caufe: 
But  it  efpecially  proceeds  from  the  Lumbal 
Branches  which  are  thrown  into  the  Spermatic  Vef- 
fels,  and  that  go  to  the  Mufcle  Cremafter  the 
which  in  contracting  mu  ft  of  neceffity  raife  the 
Tefticle.  6 tbly,  We  fed  a  numbnefs  at  the  Thigh, 
becaufe  of  the  Compreffion  of  the  Intercoftal 
Nerve  near  the  Kidney.  Jtbly,  There  happens  a 
Suppreffion  of  Urine,  becaufe  the  irritated  Nerves 
contraft  the  arterial  Extremities  of  the  Kidneys. 
8 thly.  We  perceive  a  pain  at  the  Loins,  becaufe 
near  the  Place  where  the  Branches  of  the  Renal 
Plexus’s  rife,  there  are  Strings  that  are  thrown  to 
the  Loins :  Befides,  the  Semilunar  Plexus  having 
fent  Plexus’s  to  thA  Kidneys,  fends  Branches 
to  the  Loins,  gthly ,  The  Motion  of  the  Mufcle 
is  fuch  as  mu  ft  incommode  the  clifeas’d  Kidney: 
Thus  when  we  rub  again  ft  fome  place,  we  {hall 
perceive  fome  pain.  xo thly.  The  Pains  of  the 
one  Kidney  extend  to  the  other  they  are  often 
not  perceived  in  that  which  is  airlifted,  but  in 
the  other.  The  Semilunar  Plexus  communicates 
the  one  with  the  other :  Thus  when  one  Kidney 
is  dileafed,  the  Contraftion  that  the  Plexus’s  will 
produce  in  the  Arteries  of  the  other,  may  there 
caufe  a  Suppreffion :  But  if  the  Stones  caufe  a 
great  Compreffion  in  the  Kidney,  there  will  be 
no  more  Senfation  ;  neverthelefs  the  Diften  lions 
that  thefe  Stones  will  caufe,  will  draw  the 
Nerves  from  the  other,  and  will  there  tranfporc 
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the  Pain,  i  ithly,  We  will  fay  no  more  of  the 
fympathetick  Motions  that  regard  the  Strainers  of 
the  Urine  by  the  connexion  of  the  Bladder  with 
fome  Parts,  i ft.  When  it  contains  a  Stone,  we 
perceive  a  Pain  at  the  Glands ;  this  arifes  from 
the  Nerves  being  irritated  by  the  Stone,  which  con- 
trad  the  tender  Veflels  that  are  at  the  Glands,  and 
there  caufea  feparation  in  the  Fibres.  2dly,  When 
we  make  Urine  with  pain,  we  fee]  little  convulfive 
Motions  almoft  over  all  the  Body,  becaufe  the  in- 
tercoftal  Nerves  agitate  the  fpinous  Nerves  that 
may  carry  their  Motions  in  all  the  Parts.  %dly. 
The  Bladder  malt  communicate  its  Motion  fir  ft 
to  the  Abdomen,  becaufe  it  receives  Nerves  from 
the  lower  mefenteric  Plexus;  fecondly,  to  the 
Anus,  Proltratae,  and  feminal  Veficles  ;  for  the 
Nerves  it  receives  a  rife  from  the  Plexus  we  have 
been  fpeaking  of,  and  from  the  Intercoftal. 

If  fome  Part  has  any  connexion  with  the 
others,  it  is  in  the  Womb.  1  ft.  In  hyfterick 
Paffions  Women  feel  an  icy  cold  behind  the 
Head  ;  the  vertebral  Nerves  that  communicate 
with  the  Intercoftal,  are  fo  agitated  by  the  laft, 
that  they  fend  in  the  Coats  of  the  Head  a 
great  Quantity  of  nervous  Juice,  and  that  the 
VeiTels  are  entirely  ftraitened  ;  as  the  Blood  can¬ 
not  flow  there,  then  the  diminution  of  the  Mo¬ 
tion  occafions  cold.  2 dly,  A  great  Head- 

ach  enfues,  becaufe  the  Blood  flopped  in  the 
inferior  Parts  is  carried  in  a  greater  Quantity 
towards  the  fuperior  Parts ;  it  is  hence  that 
again  depends  the  Dizzinefs  which  confifts  not 
in  its  Origin  but  in  the  Inflation  of  Arteries' 
that  go  to  the  Eye  ;  it  is  ftill  to  this  fame  Caufe 
that  we  muft  refer  the  tingling  of  the  Ear  ;  3^/3?, 
The  palenefs  in  this  Difeafe  may  be  explained  by 
the  Swelling  of  the  large  Duds  which  comprefs 
the  fmall,  and  hinder  the  Blood  from  entering 
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there ;  then  the  large  venal  1  runks  make  the 
Parts  livid  becaufe  of  their  Colour ;  and  this  is 
the  Caufe  of  the  livid  Circle  under  the  Eye.  4 tbly, 
Convulfions  proceed  from  nothing  but  the  Blood’s 
being  flopped,  which  by  its  violent  Motions  every 
where  agitates  the  nervous  Courfe.  5 tbly,  A 
large  ftraitening  of  the  Larynx  and  Pharynx 
enfues ;  this  arifes  from  the  connexion  of  the  fu- 
perior  gangliform  Plexus  of  the  Intercoftal  with  a 
Branch  of  the  eighth  Pair  that  go  to  the  Larynx 
and  Pharynx.  6tbly,  The  difficulty  of  Refpiring 
proceeds  from  the  Agitation  the  Intercoftal  caufes 
in  the  Pneumonick  Plexus  ;  the  Blood  which 
is  then  flopped  in  the  Lungs,  becaufe  it  cannot 
flow  towards  the  inferior  Parts,  may  ftill  pro¬ 
duce  this  Difficulty  of  refpiring  ;  add  to  all 
this  the  communication  of  the  Diaphragmatick 
Nerve  with  the  Intercoftal,  and  the  Branch 
that  the  left  Intercoftal  fends  to  the  Diaphragm  ; 
all  thefe  Communications  will  be  but  too  fuf- 
ficient  to  diforder  Refpiration.  Jthly,  Vomiting 
may  proceed  from  too  great  a  Quantity  of  Blood 
in  the  Stomach,  from  the  Agitation  that  the 
mefenteric  Plexus’s  caufe  in  the  ftomachic  Plexus, 
and  in  the  Branches  of  the  eighth  Pair ;  and 
from  the  Agitation  of  lumbal  Branches  that  go 
to  the  Mufcles  of  the  Abdomen.  2 tbly.  The 
Syncope  arifes  from  that  the  cardiack  Plexus’s 
that  come  in  part  from  the  intercoftal,  keep 
the  Heart  in  a  long  Contradtion  by  the  large 
Quantity  of  nervous  Juice  which  is  there  fent. 
c/thly.  The  Liver  mutt  alfo  be  attacked,  for  the 
hepatick  Plexus  is  formed  through  the  inter¬ 
coftal  ;  thus  the  Vomitings  will  be  bilious,  as 
Sydenham  obferves.  lothly.  There  is  often 
formed  a  Tumour  in  the  Belly,  which  rifes 
and  falls ;  the  mefe'nteric  Plexus’s  that  come 
from  the  intercoftal,  communicate  at  laft  with 
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that  Nerve,  and  fend  Branches  to  the  Womb 
which  centred:  the  Inteftines  ;  and  if  the  Con- 
trad  ion  begins,  for  example,  at  the  End,  the 
Air  taken  tway  is  heaped  up  and  rarefies ; 
bur  this  cannot  be,  if  no  Globe  were  formed  in 
the  Belly,  i  it  My,  We  fee  by  what  we  have 
faid,  tha 


the  Inteftines  may  be  attacked  with 
terrible  Colicks.  i ztbly.  Pains  of  the  Loins 
proceed  from  Branches  that  there  fend  the  me- 
(enteric  Plexus’s  and  the  Intercoftal.  i  phly. 


The  urine  is  clear  as  Water,  becaufe  the  Inter- 
:oftal  being  agitated,  the  renal  Plexus’s  will 
3e  fb  too,  then  the  large  Quantity  of  nervous 
Tuice  which  is  propelled  in  the  arterial  Extremi- 

fc->  i.  i 

lies  of  the  Kidneys,  caufe  there  a  Contraction, 

<*»  * 

which  permits  not  the  large  Parts  to  efcape  . 
14 tbly,  Thefe  are  the  Phenomena  that  attend 
the  hyfterick  Paffion  •,  there  are  others  which  ac¬ 
company  the  time  of  being  with  Child  ;  Vomit¬ 
ing  depends  rather  from  the  VeiTels  than  Nerves; 
for  if  it  depended  on  Nerves,  it  would  be  more 
violent  :  When  the  Foetus  grows,  the  Blood 
which  cannot  be  difeharged  through  the  Womb, 
is  obliged  to  be  carried  in  a  greater  Quantity  in¬ 
to  the  Stomach,  and  there  caufe  vomiting. 
i^thly,  Women  with  Child  feel  Pains  at  the 
Thighs  when  they  fail  on  their  Knees;  this  pro¬ 
ceeds  from  the  round  Ligament’-s  being  drawn. 
There  are  fome  who  would  fall  in  Fits,  if  they 
remained  long  on  their  Knees.  As  the  Abdo¬ 
men  is  then  much  preffed,  the  Diaphragm  cannot 
defeend,  and  confequently  Refpi ration  cannot  be 
performed.  1 6 tbly.  The  Bladder,  Reft um  and 
Womb  receive  Nerves  from  the  fame  Trunks  ; 
we  fhail  not  be  therefore  furprized  if  thefe  Parts 
diftinauifh  Maladies  from  one  another. 
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